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Thermophysical Properties of Fluids. II. Methane, Ethane, Propane, Isobutane, 
and Normal Butane 
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Tables of methane, ethane, propane, isobutane, and normal butane thermodynamic and 
transport properties are presented. The mathematical relations from which these thermo
physical properties are obtained are described. The tables list pressure, density, tempera
ture, internal energy, enthalpy, entropy, specific heat at constant pressure and at constant 
volume, sound speed, viscosity, thermal conductivity, and dielectric constant. 

Key words: density; equation of state; ethane; isobutane; methane: normal butane; propane; thermo
dynamic properties; thermophysical properties; transport properties. 
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1. Introduction 
The thermophysical properties of methane, ethane, 

propane, isobutane, and normal butane are presented in this 
report in tabular form in SI units. The properties are com
puted from a set of equations which are the same for each of 
the fluids, such that only the coefficients need be cbanged 
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from one fluid to another. A previous publication 1,2 for ar
gon, ethylene, parahydrogen, nitrogen, nitrogen trifluoride, 
and oxygen followed the same guidelines. 

A 32-term modified Benedict-Webb-Rubin (MBWR) 
equation of state was used to represent the pressure-vol
ume-temperature (PVT) surface of these fluids. This equa
tion has been widely used for this purpose, since it possesses 
the advantage of high computational speed, as well as that of 
high accuracy. This equation is particularly useful when 
minimizing the deviations in fitting to experimental data, 
especially in multiproperty regression optimization which 
includes specific heat or sound speed data as input. 

The MBWR form allows the computation of pressure 
as a function of density and temperature and is also used to 
compute internal energy, enthalpy, entropy, heat capacity, 
and sound speed. Other relations used in conjunction with 
the MBWR are tholie for vapor pressure, melting pressure, 
densities of the saturated liquid and vapor, viscosity, thermal 
conductivity, and dielectric constant. These equations have 
the same form for each of the fluids and only the coefficients 
need to be changed when going from one fluid to another. 
The equations are described in the text below and in NBS 
Technical Note 1079 by R. D. McCarty,3 which describes 
the computer software SystelU MIFROPS, lUI iutl;:ul.ctiVI;: pru-

t 

gram for the computation of thermophysical propertieS for 
these fluids. The tables presented here contain properties for 
the liquid-vapor boundary, the properties of the liquid on 
the melting line, and the thermophysical properties on iso
bars at temperatures that span the pressure-temperature
density surface. The temperature spacing along each isobar 
was chosen so as to allow accurate linear interpolation for 
these properties. 

2. Thermodynamic and Related Properties 
2.1. The Equation of State 

The modified Benedict-Webb-Rubin equation for 
computing pressure as a function of density and temperature 
has a well-established reputation for versatility, It is a fre
quent choice when fitting data of high accuracy which cover 
wide ranges of temperature and pressure and when correlat
ing several sets of data from different sources. Its advantage 
of adaptability to efficient computer programming is even 
more appreciated in multiproperty fitting, in which different 
types of data such as PVT and heat capacity are fit simulta
neously. 

The mathematical form of the MBWR I;:qu<ltion is 

P=pRT+p2 [G(1)T+ G(2)T I
/
2 + G(3) + G(4)IT+ G(5)IT2] +p3[G(6)T+ G(7) + G(8)IT+ G(9)IT2 ] 

+ p4[G(10)T + G(1t) + G(12)/T} + p5[G(13)] + p6[G(14)IT + G(15)/T2] + p7[G(16)JT} 

+p8[G(l7)IT+ G(l8)IT 2
] +p9[G(19)IT1] +p3[G(20)IT2 + G(21)IT3]exp( rp2) 

+ p5[G(22)IT2 + G(23)IT4]exp(yp2) +p7[G(24)IT2 + G(25)IT3]exp(yp2) 

+ p9[G(26)JT2 + G(27)JT4]exp(yp2) + pll[G(28)IT2 + G(29)IT3 ]exp( yp2) 

+pI3[G(30)IT2 + G(31)IT3 + G(32)IT4]exp(rp2) • 

The nonlinear parameter, gamma, is defined as - 1/ p~ 
and is not an adjustable parameter of the fit. The variables 
are defined in Appendix A. 

The PVT surfaces for methane, ethane, propane, isobu
tane, and normal butane, are from the work of J. F. Ely.4 
Coefficients for each of the fluids are given in Appendix J. 
The maximum temperatures and pressures for which these 
surfaces are valid are given in Appendix C. Extrapolation 
beyond these limits will result in large uncertain tics and is 
not advised. 

2.2. Two-Phase Boundaries 
2.2.1, Vapor pressure 

The vapor pressures given in the tables for the liquid
vapor coexistence boundary and the temperature of the liq
uid-vapor boundary for each isobar are computed from the 
vapor pressure equation, 

lnP=lnPt + Vp (1)x+ Vp (2)x2 + Vp (3)x3 

+ Vp (4)x4 + V
p
(5)x(1_x)vp(6l , 

where 

x = (1 - TcIT)/(l - ~/Tc) . 
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(2) 

(3) 

(1) 

As in the case with the MBWR equation, the coeffi
cients for this equation and all those following are found in 
AppendixJ. 

2.2.2. Vapor Density.at Coexistence 

Values of the vapor density for the liquid-vapor coexis
tence boundary are generated from 

(4) 

where 

and 

2.2.3. Liquid Density at Coexistence 

The liquid density at the liquid-vapor coexistence 
boundary is calculated from 

PI =Pc+ (Ptl -pc)exp[h(t)], (7) 

where 
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10 

h(t) =A(7)lnx+ I A(n)(1_x(n-ll)/3) 
n=8 

13 
+ L A(n) (1 - x(n-IO)/3) , (8) 

n= 11 

and x is defined in Eq. (6). 

2.2.4. The Melting Line 

The pressures at the solid-liquid coexistence boundary 
are given by 

P A +BTc . (9) 

2.3. Derived Thermodynamic Properties 

The properties derived form the equation of state and 
ideal gas heat capacity are entropy, enthalpy, internal ener
gy, specific heat at constant volume and at constant pres
sure, and sound speed. 

2.3.1. Entropy 

The eut!vpy is IAJmputcu fI"VU1 

S(p,D = SO(To) + ( C~ dT _ R In(R~P) 
JTO T P 

+ jP [li - (iJP) ..!..JdP, (10) Jo p iJT P p2 
wherepo, TO, C~, and SO are the reference state values, de
fined below. 

2.3.2. Ideal Gas Specific Heat 

The ideal gas specific heat, C ~. is computed from the 
following: 

C~ = f G.(n)T(n-4) + Gj (8)u
2
e

u 
, 

R n-=-l' Ceu _1)2 
(11) 

where, 

u = Gj (9)IT. (12) 

2.3.3. Reference State 

Values of SO and HO are at the reference state of 
TO = 298.15K,andPo = 0.101 325MPa (25 ·Cand 1 atm) 
(see Table 1). The value for methane is from McDowell and 
Kruse.s The values for ethane and propane are from Chao et 
al.,6 and the values for isobutane and normal butane are 
from Chen et aU 

2.3.4. Enthalpy 

The enthalpy is computed from 

HCT,p) =Ho(To) + (P-pRDlp 

+ J: [; I..(JP) ]dp + ( C~ dT. 
p2 iJT P JTO 

2.3.5. Internal Energy 

The internal energy is 

E(T,p) H(T,p) Pip. 

(13) 

(14) 

TABLE 1. Values of entropy and enthalpy at the reference state. The refer
ence state temperature and pressure are 298.15 K and 0.101 325 MPa for all 
fluids. 

SO H O 

J/moiK J/moi 

Methane 186.266 10018 
Ethane 229.116 11 874.2 
Propane 270.203 14740.2 
Isobutane 295.390 17932.6 
Normal butane 309.909 19275.7 

2.3.6. Specific Heat at Constant Volume and at Constant PresS\lre 

The specific heat at constant volume is 

Co (p,D = C~ - R J: [; (~;::) J dp , (15) 

and at constant pressure is 

CI'(p.T) = c.(p.n + ~ (iJP)2/(iJP) . 
p aT p ap T 

(16) 

2.3.7. Sound Speed 

FruUl the n::latium; for specific heat and the PVT equa
tions, the sound speed is computed from, 

W(T,p) = -L - -( 
C (iJP) 10

6]°.5 
Cv 8p T Mr 

3. Transport Properties 
3.1. Viscosity 

(17) 

Representation for the viscosity of methane, ethane, 
isobutane, and normal butane have been generated by 
Younglove.8 The representation for the visoosity of propane 
was developed by Ely. 9 

The functional form for the viscosity is 

'1/='1/oC1') +'1/tCT)P+'1/z(p,T)· (1R) 

The first term of the expansion is the dilute gas term 
which is 

'1/0 = (5/16)(kl1()()(}n-Na )1/2(M;T}1/2/(M). (19) 

The distance at which the potential energy function is 
zero has been interpreted as u; however it is used as an adjus
table parameter for fitting experimental data as is E, the po
tential energy minimum. The value of the collision integral, 
n, has been evaluated by Ely9 as 

[ 

9 ( € )<n+2)/3]-1 
O(T) = L C(n) -. • 

n=l kT 
(20) 

Values of C are given in Table 2. The second term ofEq. (18) 
represents the contribution of the moderately dense fluid, 

Th(D =Fv(1) +Fv (2){Fv (3) -In[TIFv (4)]F: 

(21) 

The third term in the viscosity equation is the contribu
tion of the dense gas, 

'1/2(p,D =exp[F(p,D1 -exp[G(D1, (22) 

G(D =Ev(l) + Ev(2)IT, (23) 
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TABLE 2. Coefficients for the collision integral n 

C(1)= 
C(4) = 
C(7) = 

- 3.032 813 828 1 
41.288861 858 

- 1.873 924 504 2 

C(2) = 
C(5) = 
C(8) = 

TABLE 3. Typical uncertainties in calculated properties 

Property Liquid 
below T, 

P1<"'~u",% 2 
Density % 0.2 
Temperature % 0.1 
Enthalpy (lImo!) 2 
Entropy (J/mol) 1 
Specific heat, Cp % 5 
Specific heat, C. % 5 
Speed of sound % 2 
Thermal conductivity % 5 
Yiscosity% 2 
Dielectric constant % 0.05 

Pressure % 2 
Density % 0.:; 
Temperature % 0.1 
Enthalpy Olmol) 3 
Entropy (llmol) 1.5 
Specific heat. Cp % 2 
Specific heat, C,. % 1 
Speed of sound % 0.6 
Thermal conductivity % 2 
Viscosity % 2 
Dielectric constant % 0.05 

Pressure % 2 
Density % 0.1 
Temperature % 0.1 
Enthalpy (J/mo!) 2 
Entropy Olmol) 2 
Specific heat, Cp % 2 
Specific heat, Co % 2 
Speed of sound % 0.5 
Thermal conductivity % 2 
Viscosity % 2 
Dielectric constant % 0.05 

Pressure % 2 
Density % 0.007 
Temperature % 0.1 
Enthalpy (J/mol) 0.1 
Entropy (J/mo!) 2 
Specific heat, Cp % 2 
Specific heat, C. % 2 
Speed of sound % 0.5 
Thermal conductivity % 2 
Viscosity % 2 
Dielectric constant % 0.05 

PCC33urC% 2 
Density % 0.05 
Temperature % 0.1 
Enthalpy (J/mol) 1 
Entropy (J/mo!) 2 
Specific heat, Cp % 2 
Specific heat, C. % 2 
Speed of sound % 1 
Thermal conductivity % 2 
Viscosity % 2 
Dielectric constant % 0.05 
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16.918880086 
- 24.615921 14 
- 0.209661014 

Gas 
below T, 

0.3 
0.3 
0.1 
I 
I 
5 
5 
0.5 
4 
2 
0.05 

0.2 
0.2 
0.1 
1 
1 
2 
I 
0.6 
2 
2 
0.05 

0.5 
0.04 
0.1 
1 
1 
2 
2 
1 
2 
2 
0.05 

0.4 
0.007 
0.1 
0.1 
1 
2 
2 
1 
2 
2 
0.05 

U 
0.4 
0.1 
3 
I 
2 
2 
2 
2 
2 
0.05 

C(3) = 
C(6) = 
C(9) = 

Fluid 
above To 

Methane 
0.3 
0.1 
0.1 
I 
I 
2 
2 
0.5 
3 
2 
O.OS 

Ethane 
0.7 
0.2 
0.1 
5 
1 
2 
I 
0.6 
2 

·2 
0.05 

Propane 
0.5 
1.5 
0.1 
2 
1 
2 
2 

I 
2 
2 
0.05 

Isobutane 
0.1 
0.1 
0.1 
0.1 
1 
2 
2 
1 
2 
2 
0.05 

Normal butane 
U.U!> 
0.06 
0.1 
3 
1 
2 
2 
2 
2 
2 
0.05 

- 37.189364 917 
8.948 843 096 

- 0.009 657 044 

Critical 
region 

0.3 
5.0 
I 
10 
2 
10 
10 
2 
8 
5 
0.3 

0.2 
5 
0.2 
1 
5 
10 
10 
10 
10 
5 
0.2 

0.2 
1.5 
U.5 

5 
5 
5 
10 
10 
10 
5 
0.2 

0.2 
2 
0.2 
0.2 
5 
10 
10 
5 
10 
10 
0.2 

0.3 
3 
0.2 
5 
5 
10 
10 
5 
10 
5 
0.3 
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F(p,T) = G(T) + [Ev(3) +Ev(4)T- 3/2]pO.1 

+ Cts Ev(n)T(-n+S»)H(P) ' (24) 

where 

H(p) =po.s(p - Pc )/Pc . (25) 

3.2. Thermal Conductivity 

Representations for the thermal conductivity, A., of 
methane, isobutane, and normal butane were generated by 
Younglove. 10 The ethane fit was developed by Ingham 11 and 
that for propane by Ely. 12 

The functional form of the thermal conductivity rp.prp.
sentation is 

A. ..1.0+ (Fo+F1P)pl(l-F1 P) +J.c ' (26) 

where the dilute gas thermal conductivity is given by 

..1.0 = l000r]o{ C~ - 5R 12) [Gt (1) + G1 (2)€lkT] . 

(27) 

Here, 1/0 is defined in Eq. (20) and C ~ is defined above. The 
terms Fo, F1, and F2 are 

3 
F o 2: E t (It)T(1 n) 

n=l 

6 

FI = I EI (n)T(l n) 

n=4 
8 

Fz I E t (n)TO- n) . 
n 7 

(28) 

(29) 

(30) 

The }"c term is the critical enhancement term and is de
scribed in Appendix D. 

4. Dielectric Constant 
The equations used to represent the dielectric constant, 

E, are 

Cm ~A +Bp + Cp2 +Dln(l + TofT) +EP (31) 

and 

C = E - 1 ..!.. (32) 
m E+2 p 

Equation (32) is the Clausius-Mossotti relation. 
Source documentation for methane is Straty and Good
win, 13 and for ethane is Weber. 14 Haynes and Goodwin were 
the sources of dielectric constant for propane,15 isobutane,16 
and normal butane.17 In certain cases the forms reported by 
the authors were modified to conform to Eq. (31). 

5. Summary of Uncertainties 
The uncertainties for the thermophysical quantities de

scribed in this work, Table 3, are based on an evaluation of 
deviation plots of the various data sources from the fitting 
functions. Consideration is also given for the claimed accur
acies of the underlying data used in fitting, and on the 
weighting of the data. Uncertainties in the derived quantities 
are estimated from the accuracies of the properties from 
which they are computed. 
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Appendix A. Ust of Symbols and Units 
Primary ThermophysicaZ Quantities 

P'Pe ,Pt pressure, P at critical point, P at triple 
point, MPa 

PoPe density, p at critical point, molldm3 

Ptl,Ptv P of liquid at triple point, P of vapor at tri
ple point 

T, Tc ' Tt temperature, T at critical point, T at triple 
point, K 

C.,Ce 

E 
H,H° 
S,So 
W 

:;pel.:'illc lll:at at I.:'ou:;wut pl'eSSUH:, Cp for 

idealgas,J/DlollC 
specific heat at constant volume, Cv for 
ideal gas, J/mollC 

internal energy, J/mol 
enthalpy, reference value of H, J/mol 
entropy, reference value of S, J/mol K 
sound velocity, Dl/s 
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R 
k 

viscosity, ,uPa s 
thermal conductivity, W 1m K 
dielectric constant 

Other Variables and Constants 
the gas constant, 8.31434 llmol K 
Boltzmann's constant, 1.38054 
X 10-23 llmol K 
isothermal bulk modulus, (MPa) I 

molecular weight 
A vagadro's number, mol- 1 

Clausius-Mossotti function 
reference state temperature, 298.15 K 

Appendix B. Conversion Factors 
From 

Pressu.e MP" 
Temperature K 
Density moVdm3 

Internal energy Jlmol 
Enthalpy Jlmo! 
Entropy J/mo! K 
Specific heat Jlmol K 
Thermal conductivity W 1m K 
Viscosity Pa s 
Y<:!udty u[suullll m/, 

To 
psi" 
R 
Ib/ft3 
BTU/lb 
BTU!lb 
BTU/lbR 
BTU/lbR 
BTU/fthR 
Ib/ft s 
fils 

Multiplied by 
145.03774 

1.8 
0.062 4801 M, 
0.430210 351M, 
0.430210 351M, 
0.23900575IM, 
0.23900575IM, 
0.578 17602 
0.6719690 
3.2l10 84 

M, for Methane 
Ethane 
Propane 
Isobutane 
Normal butane 

16.043 
30.070 
44.098 
5lU15 
58.125 

M, is molecular weight (Ref. 18). 
!b is pound mass. 

Appendix C. Triple Point, Critical Point, 
Maximum Pressures and Temperatures 

Triple Point 
Fluid P,(MPa) p,,(moVdm3

) p,v(mol/dm3
) T,(K) 

Methane 1.1744 X 10-2 28.147 1.5679 X 10-2 

Ethane I. 1308 X 10-6 21.680 1.515410-6 

Propane 1.6850X 10- 10 16.636 2.3775 X 10- 10 

Isobutane 1.9481 X 10-8 12.755 2.0634X 10-8 

Normal butane 6.7358 X 10-7 12.650 6.00nx 10-7 

Critical Point 

Fluid P.(MPa) Pc (moVdm3
) T.(K) 

Methane 4.59797 10.150 190.53 
Ethane 4.87143 6.875 305.34 
Propane 4.24766 5.000 369.85 
Isobutane 3.640 3.860 407.85 
Normal butane 3.796 3.920 425.16 

Maximum Pressures and Temperatures' 

Fluid Pm"" (MPa) Tmll'A (K) 

Methane 
Ethane 

200 
70 

Pmp ..... " 100 
lsobutane 35 
Normal butane 70 

600 
600 
600 
600 
500 

90.68 
90.348 
85.47 

113.55 
134.86 

"The extrapolation of the MBWR and associated equations beyond these 
values is not advised. 
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Appendix D. Critical Point Enhancement to 
Thermal Conductivity 

The last term ofEq. (27) is the contribution from criti
cal point effects. 

where 

t:J.. ' = X kP (T* ap* )2 f: 
4 c p* aT* !:>, 

(D2) 

where 

and 

t * = p* ap* . (D3) 
ap* 

The starred quantities arc the reduced quantities, 

and 

p* = PIPe , T* = TITc ' p* =plpc' 

AT-IT~ Tel/Tc, 

(D4) 

And the XI' X2 , X 3 , and X4 are adjustable parameters used to 
represent data in the critical region. These quantities and 
other parameters used in this Appendix are given in Table 
Dl. 

The derivatives are computed from the MBWR surface 
unless the density is within 25% of the critical density and 
the temperature is within 3 % of the critical temperature, in 
which case the compressibility is computed from a special 
scaled equation of state as indicated in the following: 

g* =glh, (D5) 

where 

and 

(D7) 

with 

. (DS) 
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TABLE D 1. Critical enhancement parameters for equations D I-D8 

Methane Ethane Propane Isobutane Normal butane 

X, 37.42368 0.225388 3.98 0.0034718 0.000 769 608 
X2 3.16714 10.51088 5.450 10.1207 13.2533 

X3 0.78035 0.45000 0.468067 0.466392 0.485554 
X. 0.60103 1.000 0 1.08 1.00344 1.01021 
Z 6.512 707 X 10- 10 7.423 99X 10- 10 8.117 X 10-'0 9.10218XlO- lo 9.102 18X 10- W 

Xo 0.164 0.168 0.137 0.140 0.140 
f3 0.355 0.355 0.355 0.355 0.355 
8 4.352 4.352 4.352 4.352 4.352 
E 0.287 0.287 0.287 0.287 0.287 

r 1.190 1.190 1.190 1.190 1.190 
A 2.17 2.32 1.960 2.07 2.07 
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584 

T 

K 

90.680a 

90.680" 

B. A. YOUNGLOVE AND J. F. ELY 

Appendix E: Thermophysical Properties of Methane 

Pres. 

MPa 

Density 

kg/m3 

0.01174 451. 6 
0.01114 0.2':;33 

Thermophysical properties of coexisting gaseous and liquid methane 

Density 

molldm 3 

28.15 
0.01;'579 

E 

llmol 

II S Cv Cp 

J/mol J/(mol'K) J/(mo!'K) 

Sound 

mls 

Vise. Therm. Die!. 

MPa'S W/(m'K) Canst. 

-5728.0 -5728.0 
223::5.0 29711.0 

67.94 34.02 
164.0 2::5.19 

53.46 1534.0 205.0 0.224 1.67701 
1.00031 33.79 249.1 3.64 0.00923 

92.0 0.01388 449.8 28.04 -5658.0 -5658.0 68.70 33.89 53.50 1523.0 197.0 0.222 1,67398 
92.0 0.01388 0.2944 0.01835 2266.0 3022.0 163.1 25.21 33.84 250.8 3.69 0.00939 1.00036 

94.0 0.01770 447.2 27.88 -5553.0 -5552.0 69.84 33.74 53.60 1506.0 185.0 0.218 1.66936 
94.0 0.01770 0.3667 0.02286 2313.0 3087.0 161.7 25.25 33.94 253.2 3.76 0.00963 1.00045 

96.0 0.02234 444.6 27.71 -5446.0 -5446.0 70.96 33.61 53.74 1489.0 175.0 0.215 1.66469 
96.0 0.02234 0.4523 0.02819 2360.0 3152.0 160.5 25.29 34.05 255.6 3.84 0.00988 1.00055 

98.0 0.02790 441.9 27.55 -5340.0 -5339.0 72.06 33.50 53.91 1470.0 165.0 0.212 1.65998 
98.0 0.02790 0.5530 0.03447 2406.0 3215.0 159.3 25.33 34.17 257.9 3.92 0.0101 1.00067 

100.0 0.03451439.2 27.38 -5232.0 -5231.0 73.1433.41 54.111452.0157.0 0.208 1.65523 
100. () 0.03451 0.6705 0.04180 2451.0 3277.0 158.2 25.38 34.30 260.2 4.00 0.0104 1.00082 

0.04232 436.5 27.21 -5125.0 -5123.0 74.21 33.33 54.32 1433.0 149.0 0.205 1.65042 102.0 
102.0 0.04232 0.RO~7 nO~n7Q 74960 33380 157' 1S43 34.45 262 3 4 08 0.0106 1.0009& 

104.0 0.05146 433.7 27.03 -5016.0 -5014.0 75.26 33.25 54.54 1413.0 141.0 0.201 1.64557 
104.0 0.05146 0.9634 0.06005 2541.0 3397.0 156.1 25.49 34.61 264.4 4.16 0.0109 1.00118 

106.0 0.06208 430.9 26.86 -4907.0 -490':;.0 16.30 33.17 ;'54.78 1394.0 134.0 0.198 1.64066 
106.0 0.06208 1.143 0.07123 2584.0 3456.0 155.2 25.55 34.78 266.~ 4.23 0.0112 1.00139 

108.0 0.07434 428.1 26.68 -4798.0 -4795.0 77.32 33.09 55.03 1374.0 128.0 0.195 1.63571 
108.0 0.07434 1.347 0.08394 2627.0 3513.0 154.3 25.62 34.98 268.3 4.31 0.0114 1.00164 

110.0 0.08840 425.2 26.50 -4688.0 -4684.0 78.34 33.01 55.29 1353.0 122.0 0.192 1.63070 
110.0 0.08840 1.577 0.09833 2670.0 3569.0 153.4 25.69 35.19 270.2 4.40 0.0117 1.00192 

112.0 0.104. 422.3 26.32 -4577.0 -4573.0 79.33 32.92 55.56 1333.0 117.0 0.188 1.62563 
112.0 0.1044 1.837 0.1145 2711.0 3623.0 152.5 25.76 35.41 271.9 4.48 0.0120 1.00224 

114.0 0.1226 419.3 26.14 -4466.0 -4461.0 80.32 32.84 55.84 1312.0 111.0 0.185 1.62051 
114.0 0.1226 2.129 0.1327 2752.0 3676.0 151.7 25.84 35.66 273.6 4.56 0.0123 1.00260 

116.0 0.1431 416.4 25.95 -4354.0 ·4348.0 81.30 32.75 56.14 1292.0 107.0 0.182 1.61532 
116.0 0.1431 2.454 0.1529 2792.0 3728.0 150.9 25.93 35.93 275.2 4.64 0.0126 1.00300 

118.0 0.1662 413.3 25.76 -4241.0 -4235.0 82.26 32.66 56.45 1271.0 102.0 0.178 1.61008 
118.0 0.1662 2:815 0.1755 2831.0 3779.0 150.2 26.01 36.22 276.6 4.73 0.0129 1.00344 

120.0 0.1919 410.3 25.57 -4128.0 -4120.0 83.21 32.57 56.77 1249.0 97.9 0.175 1.60477 
120.0 0.1919 3.216 0.2004 2870.0 3827.0 149.4 26.11 36.53 278.0 4.81 0.0132 1.00393 

122.0 0.2205 407.2 25.38 -4014.0 -4005.0 84.16 32.47 57.11 1228.0 93.9 0.172 1.59939 
122.0 0.2205 3.658 0.2280 2907.0 3874.0 148.7 26.20 36.86 279.3 4.90 0 .. 0135 1.00447 

124.0 0.2523 404.0 25.18 -3899.0 -3889.0 85.09 32.37 57.47 1206.0 90.1 0.169 1.59395 
124.0 0.2::523 4.144 Q.l~63 2943.0 392U.U 14~.1 26.JU J1.lJ l8U.~ 4.~8 U.U136 I.UU5U6 

126.0 0.2873 400.8 24.98 -3784.0 -3772.0 86.01 32.27 57.85 1185.0 86.6 0.166 1.58843 
126.0 0.2873 4.678 0.2916 2978.0 3963.0 147,4 26.41 37.62 281.6 5.07 0.0141 1.00572 

128.0 0.3258 397.6 24.78 -3668.0 -3655.0 86.93 32.17 58.26 1163.0 83.2 0.163 1.58284 
128.0 0.3258 5.263 0.3281 3012.0 4005.0 146.8 26.52 38.04 282.6 5.16 0.0144 1.00644 

130.0 0.3681 394.2 24.57 -3551.0 -3536.0 87.83 32.07 58.69 1140.0 80.1 0.160 1.57717 
130.0 0.3681 5.902 0.3679 3045.0 4046.0 146.2 26.63 38.50 283.5 5.25 0.0148 1.00722 

132.0 0.4142 390.9 24.37 -3433.0 -3416.0 88.73 31.96 59.15 1118.0 77.0 0.156 1.57141 
132.0 0.4142 6.598 0.4113 3077.0 4084.0 145.5 26.75 38.99 284.3 5.34 0.0151 1.00807 
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T 

K 

Pres. 

MPa 

THERMO PHYSICAL PROPERTIES OF FLUIDS 

Thermophysical properties of coexisting gaseous and liquid methane - Continued 

Density 

kg/m3 

Density E 

molldm3 limo! 

H S Cv Cp 
limo! ll(mo!'K) 11(mo!'K) 

Sound 

m/s 

585 

Visco Therm. Diel. 

li,Pa'S W/(m'K) const. 

134.0 0.4645 387.5 24.15 -3315.0 -3296.0 89.62 31.86 59.65 1096.0 74.2 0.153 1.56557 
134.0 0.4645 7.355 0.4585 3107.0 4120.0 \45.0 26.87 39.52 284.9 5.43 0.0155 1.00900 

136.0 
136.0 ' 

0.5191 384.0 23.93 -3196.0 -3174.0 90.50 31.75 60.18 1073.0 71.4 0.150 1.55964 
0.5191 8.177 0.5097 3136.0 4154.0 144.4 27.00 40.09 285.5 5.53 0.0158 1.01001 

138.0 0.5783 380.4 23.11 -3076.0 -30'2.0 91.33 31.65 60.75 1030.0 66.6 0.147 1.55361 
138.0 0.5783 9.069 0.5653 3163.0 4186.0 143.8 27.13 40.72 286.0 5.62 0.0162 1.01111 

140.0 
140.0 

142.0 
142.0 

144.0 
144.0 

146.0 
146.0 

148.0 
148.0 

150.0 
150.0 

152.0 
152.0 

154.0 
154.0 

156.0 
156.0 

158.0 
158.0 

160.0 
160.0 

162.0 
162.0 

164.0 
164.0 

166.0 
166.0 

168.0 
168.0 

170.0 
170.0 

172.0 
172.0 

174.0 
174.0 

176.0 
176.0 

178.0 
178.0 

0.6422 376.8 
064'1'. 1O.0.~ 

0.7112 373.1 
0.7112 11.08 

0.7853 369.4 
0.7853 12.21 

0.8649 365.5 
0.8649 13.43 

0.9502 361.6 
0.9502 14.74 

1.041 
1.041 

1.139 
1.139 

1.242 
1.242 

1.353 
1.353 

1.470 
1.470 

1.594 
1.594 

1.726 
1.726 

1.865 
1.865 

2.012 
2.012 

2.167 
2.167 

2.331 
2.331 

2 • .503 
2.503 

2.685 
2.685 

2.876 
2.876 

357.6 
16.16 

353.4 
17.70 

349.2 
19.35 

344.8 
21.14 

340.3 
23.07 

335.7 
25.16 

330.9 
27.43 

326.0 
29.89 

320.8 
32.57 

315.4 
35.49 

309.8 
38.69 

303.9 
42.22 

297.6 
46.12 

290.9 
50.49 

23.49 -2955.0 -2928.0 92.25 31.55 61.37 1027.0 66.3 0.144 1.54749 
0.6255 3189.0 4216.0 143.3 27.27 41.40 286.3 5.72 0.0166 1.01230 

23.26 -2833.0 -2803.0 93.12 31.45 62.05 1004.0 63.9 0.141 1.54125 
0.6906 3213.0 4243.0 142.7 27.42 42.14 286.6 5.82 0.0170 1.01359 

23.02 -2711.0 -2676.0 93.98 31.35 62.78 980.8 61.6 0.138 1.53490 
0.7610 3236.0 4268.0 142.2 27.57 42.94 286.7 5.93 0.0174 1.01498 

22.78 -2587.0 -2549.0 94.83 31.26 63.58 957.2 59.4 0.135 1.52843 
0.8370 3257.0 4290.0 141.7 27.72 43.83 286.7 6.03 0.0179 1.01649 

22.54 -2462.0 -2420.0 95.68 31.17 64.45 933.5 57.3 0.133 1.52183 
0.9190 3275.0 4309.0 141.2 27.89 44.80 286.6 6.14 0.0183 1.01812 

22.29 
1.008 

22.03 
1.103 

21.77 
1.206 

21.49 
1. 318 

21.21 
1.438 

20.93 
1.569 

20.63 
1.710 

20.32 
1.863 

20.00 
2.030 

19.66 
2.212 

19.31 
2.412 

18.94 
2.632 

18.55 
2.875 

18.13 
3.147 

-2336.0 _''1R9.0 9~.~3 ~1.08 65.41 909.6 55.3 0.130 1.51509 
3292.0 4325.0 140.6 28.06 45.88 286.4 6.25 0.0188 1.01988 

-2208.0 -2157.0 97.38 31.00 66.46 885.4 53.3 0.127 1.50821 
3307.0 4339.0 140.1 28.24 47.07 286.1 6.36 0.0193 1.02178 

-2079.0 -2022.0 98.23 30.92 67.63 861.0 51.4 0.124 1.50116 
3319.0 4348.0 139.6 28.42 48.39 285.6 6.48 0.0199 1.02383 

-1949.0 -1886.0 99.07 30.84 68.93 836.3 49.6 0.121 1.49394 
3328.0 4355.0 139.1 28.62 49.87 285.1 6.60 0.0205 1.02606 

-1817.0 -1748.0 99.91 30.78 70.38 811.3 47.8 0.118, 1.48653 
3335.0 4357.0 138.6 28.82 51.54 284.4 6.73 0.0211 1.02847 

-1684.0 -1607.0 100.8 30.72 72.01 786.1 46.0 0.115 1.47892 
3339.0 4355.0 138.0 29.04 53.43 283.6 6.86 0.0218 1.03108 

-1548.0 -1464.0 101.6 30.67 73.85 760.5 44.3 0.113 1.47107 
3340.0 4349.0 137.5 29.27 55.60 282.6 7.00 0.0225 1.03391 

-1410.0 -1318.0 102.5 30.63 75.96 734.5 42.7 0.110 1.46297 
3337.0 4338.0 136.9 29.51 58.09 281.5 7.15 0.0234 1.03700 

-1270.0 -1169.0 103.3 30.60 78.39 708.1 41.1 0.107 1.45458 
3330.0 4321.0 136.4 29.77 60.99 280.4 7.30 0.0243 1.04036 

-1127.0 -1017.0 104.2 30.58 81.22 681.2 39.5 0.104 1.44587 
3318.0 4298.0 135.8 30.04 64.41 279.0 7.47 0.0254 1.04405 

-980.6 -859.9 105.1 30.58 84.57 653.8 37.9 0.102 1.43679 
3301.0 4268.0 135.2 30.33 68.50 277.6 7.64 0.0266 1.04810 

-830.7 -698.5 106.0 30.60 88.59 625.7 36.4 0.0995 1.42728 
3279.0 4230.0 134.6 30.65 73.48 276.0 7.83 0.0281 1.05257 

-676.4 -531.7 106.9 30.63 93.55 596.8 34.8 0.0974 1.41725 
3250.0 4183.0 134.0 30.99 79.65 274.3 8.04 0.0299 1.05753 

-516.8 -358.2 107.8 30.69 99.80 567.0 33.3 0.0955 1.40660 
3212.0 4126.0 133.3 31.35 87.53 272.4 8.27 0.0321 1.06311 

3.077 
3.077 

283.7 17.68 -350.7 -176.7 108.8 30.79 108.0 536.1 31.7 0.0941 1.39519 
3165.0 4056.0 132.5 31.75 97.92 270.4 8.52 0.0350 1.06942 55.41 ' 3.454 
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Thermophysical properties of coexisting gaseous and liquid methane - Continued 

T Pres. Density Density E Il S Cv Cp Sound Vise. Therm. Die!. 

K MPa kg/m3 mol/dm,} J/mol J/mnl J/(mo!'K) J/(mol'K) mls /ll'a'5 W/(m'K) const. 

180.0 3.288 275.8 17.19 - 176.1 15.3 109.8 30.93 119.2 503.8 30.1 0.0932 1.38277 
180.0 3.268 61.05 3.805 3105.0 3969.0 131.7 32.20 112.3 2OS.3 S.Bl 0.0368 1.07669 

182.0 3.510 266.9 16.64 10.1 221.1 110.8 31.12 135.7 469.6 28.4 0.0934 1.369<l1 
182.0 3.510 67.65 4.217 3029.0 3861.0 130.8 32.69 133.4 266.0 9.15 0.0443 1.08524 

184.0 3.744 256.8 16.00 212.9 446.8 112.0 31.40 t62.4 433.1 26.7 0.0954 1.35330 
184.0 3.744 75.62 4.713 2929.0 3723.0 129.8 33.25 167.9 263.5 9.57 0.0526 1.09564 

t86.0 3.989 244.4 15.24 442.9 704.7 1l3.3 31. 81 213.9 393.1 24.7 0.101 1.33443 
186.0 3.989 85.78 5.347 27910 3539.0 178 S 33.90 234.0 260.8 10.1 0.0670 1.10901 

188.0 4.247 227.8 14.20 726.9 1026.0 114.9 32.49 356.2 347.6 22.3 0.119 1.30931 
188.0 4.247 100.2 6.245 2588.0 3268.0 126.8 34.68 413. I 258.0 10.9 0.0997 1.12819 

190.531J 4.598 162.8 10.15 1670.0 2123.0 120.5 1.21451 

aTriple point 
hCritical point 
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Thermophysical properties of methane on the melting line 

T Pres. Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K MPa kg/m3 moIldm 3 Jlmol Jlinol Jl(mol'K) J/(mol'K) m/s IJPa-s W/(m'K) Const. 

90.683 0.01174 451.6 28.15 -5728.0 -5728.0 67.94 34.02 53.46 1534.0 205.0 0.224 1.67701 
91.0 1.260 452.1 28.18 -5726.0 -5681.0 67.97 34.05 53.35 1541.0 207.0 0.225 1.67793 
92.0 5.185 453.4 28.26 -5709.0 -5526.0 68.14 34.11 53.09 1558.0 210.0 0.226 1.67973 
93.0 9.147 454.6 28.34 -5692.0 -5369.0 68.32 34.16 52.86 1576.0 213.0 0.228 1.68150 
94.0 13.15 455.8 28.41 -5675.0 -5212.0 68.50 34.21 52.66 1594.0 216.0 0.229 1.68324 
95.0 17. J 8 457.0 28.49 -5657.0 -5054.0 68.67 34.25 52.47 1612.0 218.0 0.231 1.68493 
%.0 21.25 458.2. 28.56 5638.0 4894.0 68.85 34.30 52.31 1630.0 221.0 0.233 1.68660 
97.0 25.36 459.3 28.63 -5620.0 -4734.0 69.02 34.34 52.16 1648.0 223.0 0.234 J .68822 
98.0 29.50 460.4 28.70 -5600.0 -4573.0 69.19 34.39 52.03 1666.0 226.0 0.236 1.68982 
99.0 33.68 461.6 28.77 -5581.0 -4410.0 69.36 34.44 51.92 1683.0 228.0 0.238 1.69138 

100.0 37.89 462.7 28.84 <,561.0 -4247.V 6\1.'3 :14.4\1 ':'I.SI 1701 .U 2JU.() U.24U 1.69.JYV 

101.0 42.15 463.8 28.91 -5540.0 -4083.0 69.70 34.54 51. 71 1719.0 232.0 0.242 1.69440 
102.0 46.43 464.9 28.98 -5520.0 -3917.0 69.87 34.59 51.63 1736.0 234.0 0.244 1 .69587 
103.0 50.76 465.9 29.04 -5499.0 -3751.0 70.04 34.65 51.55 175:1.0 236.0 0.246 1.69731 
104.0 '1'1.1'1 41';7.0 29.11 -'1477.0 -.'lSR4.0 70.21 .'14.72 51.48 1770.0 237.0 0.249 1.69872 
105.0 59.51 468.0 29.17 -5455.0 -3415.0 70.3~ 34.78 51.42 1786.0 239.0 0.251 1.70010 
106.0 63.94 469.1 29.24 -5433.0 -3246.0 70.54 34.85 51.36 1803.0 240.0 0.253 1. 70146 
107.0 68.41 470.1 29.30 -5411.0 -3076.0 70.71 34.92 51.31 1819.0 242.0 0.256 1.70280 
108.0 72.91 471.1 29.37 -5388.0 -2905.0 70.87 34.99 51.26 1834.0 243.0 0.258 ].70411 
109.0 77.44 412 .1 29.43 -5:1(,5.0 -2733.0 71.03 35.07 51.22 1850.0 244.0 0.261 1.70540 

110.0 82.02 47:1.1 29.49 -5341.0 -2560.0 71.20 35.14 51.18 1865.0 245.0 0.264 1.70667 
111.0 86.63 474.1 29.55 -5317.0 -2386.0 71.36 35.22 51.15 1880.0 246.0 0.266 1.70792 
112.0 91.27 475.1 29.62 -5293.0 -2211.0 71.52 35.30 51.11 1895.0 247.0 0.269 1.70915 
113.0 ':1'.\15 470. I l':l.6l> -!llb':l.U -20;16.0 '/l.blS J!l. ,;':1 !l1.IHS 1':109.\) l48.U o.nz 1.710j6 

114.0 100.7 477 .1 29.74 -5244.0 -1859.0 71.84 35.47 51.06 1924.0 249.0 0.275 1.71155 
115.0 105.4 478.0 29.80 -5219.0 1681.0 71.99 35.56 51.0.1 19.18.0 250.0 0.278 1.71272 
116.0 110.2 479.0 29.86 -5194.0 -1503.0 72.15 35.64 51.01 1951.0 251.0 0.281 1.71388 
117.0 115.0 480.0 29.92 -5168.0 -1323.0 72.31 35.73 50.98 1965.0 252.0 0.285 1.71502 
118.0 119.9 480.9 29.98 -5142.0 -1143.0 72.46 35.82 50.96 1978.0 252.0 0.288 1.71614 
119.0 124.8 481.9 30.04 -5115.0 -961.8 72.61 35.90 50.94 1992.0 253.0 0.291 1. 71725 

120.0 129.7 482.8 30.09 -5089.0 -779.6 72.77 35.99 50.92 2005.0 254.0 0.295 1.71835 
121.0 1:14.6 483.8 30.15 -5062.0 -596.6 72.92 36.08 50.91 2017.0 254.0 0.298 1.71943 
122.0 139.6 484.7 30.21 -5035.0 -412.6 73.07 36.17 50.89 2030.0 255.0 0.302 1.72049 
123.0 144.7 485.6 30.27 -5007.0 -227.8 73.22 36.26 50.87 2042.0 255.0 0.306 1.72154 
124.0 149.7 486.6 30.33 -4979.0 -42.1 73.37 36.34 50.86 2055.0 256.0 0.310 1.72258 
125.0 154.8 487.5 30.39 -4951 .0 144.4 13.52 36.43 50.84 2067.0 256.0 0.314 1.12361 
126.0 160.0 488.4 30.44 -4923.0 331.9 73.67 36.52 50.83 2079.0 256.0 0.318 1.72462 
127.0 165.1 489.3 30.50 -4894.0 520.2 73.82 36.60 50.81 2091.0 257.0 0.322 1.72562 
128.0 170.3 490.2 30.56 -4865.0 709.3 73.96 36.69 50.80 2103.0 257.0 0.326 1.72661 
129.0 175.6 491.2 30.61 -4836.0 899.3 74.11 36.77 50.78 2114.0 257.0 0.330 1.72758 

130.0 180.9 492.1 30.67 -4806.0 1090.0 74.26 36.86 50.77 2126.0 257.0 0.335 1.72854 
131.0 186.2 493.0 30.73 -4777 .0 1282.0 74.40 36.94 50.76 2137.0 258.0 0.340 1.72950 
132.0 191.5 493.9 30.79 -4746.0 1474.0 74.54 37.02 50.74 2148.0 258.0 0.344 1.73044 
133.0 196.9 494.8 30.84 -4716.0 1668.0 74.69 37.11 50.73 2160.0 258.0 0.349 1.73137 

aTriple point 
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588 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties or methane 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 JlOlol J/n:ol J!(Olol'X) JJ(mal'K) mls [J Pa's W/(m'K) Canst. 

om Ml'a isobar 

90.7 0.2142 0.01335 2237.0 2()86.0 165.4 25.15 3:1.71 249.3 3.64 0 .. ()0922 1.00026 
95.0 0.2043 0.01273 2346.0 3131.0 166.9 25.12 33 .63 255.3 3.80 0.00971 1.00025 

100.0 0.1939 (I. 01209 2472.0 3299.0 168.6 25.08 3:1.56 262.1 3.99 0.0103 1.00024 
105.0 O. J 845 0.01150 2597.0 3467.0 170.3 25.05 33.51 268.7 <1.18 (). 0108 1.00023 
110.0 0.1761 0.01097 2723.0 3634.0 171. 8 25.04 33.47 275.1 4.37 0.0114 1. DOO22 
120.0 0.1612 0.01005 2974.0 3969.0 174.8 25.01 33 .42 287.4 4.75 0.0126 1.0()O20 
130.0 0.1488 0.009273 3224.0 4303.0 177.4 25.01 33.39 299.3 5.14 0.0138 1.00018 
140.0 0.1381 0.00M07 347:5.0 4637.\1 179.9 1.:5.01 .U.,\K .\10.0 :5.:53 0.0149 I.UOO17 

150.0 0.1288 0.008031 3725.0 4970.0 182.2 25.01 33.37 321.6 5.91 0.0161 1.00016 
160.0 0.1207 0.007527 3975.0 5:10-1.0 184.4 25.03 33.38 332.2 6.29 0.0173 I. DOO15 

170.0 0.1136 0.007083 4n6.0 5638.0 186.4 25.05 33.40 342.4 6.67 0.0186 1.00014 
180.0 0.1073 0.006689 4477 .0 5972.0 188.3 25.08 33.43 352.3 7.05 0.0199 1.000D 
190.0 0.1016 0.006336 4728.0 6:107 .0 190.1 25.13 :n.47 361.9 7.42 0.0278 1.00013 
200.0 0.09654 0.006018 4980.0 6642.0 191. 8 25.21 33.54 371. J 7.79 0.0223 1.000l2 
210.0 0.09193 0.00573J 5232.0 6977 .n 193.5 25. :10 33.63 380.2 8.16 (J. 0232 1.00011 
220.0 0.0877:- 0.005471 5486.0 7~14.0 195.0 2.5.42- ~J.75 ~88.9 8.52 0.0243 1.00011 
230.0 0.08393 0.005:632 5741. 0 7652.0 196.5 25.57 33.90 397.4 8.87 0.0254 I.D0010 
240.0 ().08()4~ 0.005014 5998.0 7992.0 198.0 25.75 34.07 405.6 9.22 0.0266 1.00010 
250.n 0.07721 o '()048 1 3 6256.0 8334.0 199.4 25.95 34.28 413.5 9.57 0.0278 1.00010 
260.0 0.07424 0.004628 6517.0 8678.0 200.7 26.20 34.52 421.3 9.91 0.0290 1.00009 

270.0 0.07148 0.004457 6no.O 9()25.() 202.0 26.47 34.79 428.8 10.2 0.0302 1.00009 
280.0 0.06893 0.004297 7046.0 9374.0 203.3 26.77 35.09 436.1 10.6 0.0314 1.00009 
290.0 0.06655 0.004149 7316.() 9727.0 204.5 27.10 35.43 443.1 10.9 0.0327 1.00008 
3(1).0 0.06433 0.004011 7589.0 10()80.0 205.7 27.46 35.79 450.() 11.2 0.0341 1.00008 
310.0 0.06225 0.003881 7865.0 10-1-10.0 206.9 27.85 36.17 456.7 11.6 0.0354 1.00008 
320.0 0.06!)31 0.003760 8146.0 \0810.0 208.1 28.27 36.59 463.2 11.9 0.0368 1.00007 
330.0 0.05848 0.003646 8431.0 11170.0 209.2 28.71 37.03 469.6 12.2 0.0382 1.00007 
340.0 0.05676 0.003539 8720.0 11550.0 210.3 29.17 37.49 475.8 12.5 0.0397 \ .00007 
350.0 0.05514 0.003438 9014.0 11920.0 211.4 29.65 37.97 481.9 12.8 0.0412 1.00007 
360.0 0.05360 0.003342 9313.0 12310.0 212.5 30.15 38.47 487.9 13.1 0.0427 1.00007 

370.0 0.05215 0.003252 9617.0 12690.0 213.5 30.67 38.99 493.7 13.4 0.0442 1.00006 
380.0 0.05078 0.003166 9927.0 13090.0 214.6 31.20 39.52 499.4 13.7 0.0458 1.00006 
:\90.0 0.04948 0.00308:5 10240.0 Ll480.0 21:5.6 31.74 40.06 :5n~.o 14.0 0.0474 1.00006 
400.0 0.04824 0.003008 10560.0 D890.0 216.6 32.30 40.61 510.6 14.3 0.0491 1.00006 
420.0 0.04594 0.002865 11220.0 14710.0 218.7 33.43 41.75 521.4 14.8 D.0524 1.00006 
4-10.0 0.04386 0.0027~5 11'lOO.0 15560.0 220.6 34.59 42.90 531.8 15.4 0.0558 1.00005 
460.n (1.04195 0.002616 12600.0 16430.0 222.6 35.75 44.07 542.1 15.9 0.0593 1.00005 
480.0 0.04020 0.002507 13330.0 17320.0 224.5 36.91 45.22 552.1 J6.5 0.0629 1.00005 
500.() 0.03859 0.002406 14080.0 18240.0 226.3 38.04 46.36 561.9 17.0 0.0665 1.00005 
520.0 0.03111 0.002314 14850.0 19170.0 228.2 39.1:" 47.46 571.6 17.5 0.0701 1.00005 

S41l_0 o 0~57~ OOO??J& ISt;40 n J()l ~o n no 0 AO JO 4& 5? 5&1 ? lR n 00717 1_00004 
560.0 0.03446 0.002149 16460.0 21110.0 231.8 41.19 49.51 590.6 18.5 0.0772 1.00004 
580.0 0.03327 0.002075 17290.0 22110.0 233.5 42. II 50.42 600.0 19.0 0.0807 1.00004 
600.0 0.03216 0.002006 18140.0 23130.0 235.2 42.93 51.24 609.3 19.4 0.0841 1.00004 

0.05 MPa isobar 

90.69a 451.8 28.16 -5731.0 -5729.0 67.91 34.03 53.44 1536.0 206.0 0.224 1.67736 
10n.O 439.1 27.37 -5230.0 -5229.0 73.16 33.40 54.13 1450.0 156.0 0.208 1.65498 
103.701~ 434.1 27.06 - 503:\. () -5031.0 75.11 33.26 54.51 1416.0 142.0 0.202 1.64630 
103.701 0.9386 0.05851 2534.0 3389.0 156.3 25.48 34.58 264.1 4.14 0.0109 1.00114 
105.n 0.9388 0.05852 2567.0 3421.0 156.6 25.46 34.54 265.8 4.1<1 0.0110 1 .00115 
110.0 0.8935 0.05570 2696.0 3594.0 158.2 25.37 34.32 272.6 4.38 0.0116 1.00109 
120.0 0.8155 0.05083 2952.0 3935.0 161.2 25.24 34.03 285.4 4.77 0.0127 1.00100 
130.0 0.7505 0.04678 3206.0 4275.0 163.9 25.17 33.84 297.6 5.15 0.0139 1.00092 
140.0 0.6953 0.04334 345Q.O 4612.0 166.4 25.12 33.73 309.3 5.54 0.0150 1 . (J008S 
150.0 0.6479 (}'04039 3711.0 4949.0 168.7 25.10 33.65 320.5 5.92 0.0162 1.00079 

160.0 0.6067 0.03782 ~%J.O 5285.0 170.9 25.09 JJ.GO JJ1.2 6.JO 0.0174 1.00074 
170.0 0.5704 0.03556 4215.0 5621.0 172.9 25.10 33.58 341.6 6.68 0.0186 1.00()70 
180.0 0.5383 0.03356 4467.0 5957.0 174.9 25.12 33.58 351.6 7.06 0.0200 1.00066 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 589 

Tl1ermophysical properties of methane - Continued 

T Density Density E S Cp Sound Vise. Therm. Die!. 

K kg/m 3 mol/dm 3 J/mol J/mol J!(moi'K) J/(mol'K) m/s fJPu'S W/~:n'K) Const. 

190.0 0.5096 0.03177 4719.0 6293.0 176.7 25.17 33.60 361.2 7.43 0.0281 1.DOO62 
200.0 0.4839 0.03016 4971.0 6629.0 178.4 25.23 33.65 370.6 7.80 0.0224 1.00059 
210.0 0.4607 0.02872 5225.0 6'166.0 1~().() L::" ~Il jj. 7,l .'>79.7 B.16 0.0233 1.000:56 
220.0 0.4396 0.02740 5479.0 7304.0 181.6 25.44 33.83 388.5 8.52 0.0243 1.00054 
230.0 0.420J 0.02620 5734.0 7643.0 183.1 25.58 33.97 .~97 .0 8.88 0.0255 1.00051 
240.0 0.4027 0.02510 5991.0 7983.0 184.6 25.76 34.14 405.3 9.23 0.0266 1.00049 
250.0 0.3865 0.02409 6250.0 8326.0 186.0 25.97 34.34 413.3 9.57 0.0278 1.00047 

260.0 0.3716 0.02316 6511.0 8670.0 187.3 26.20 34.57 421.0 9.92 0.0290 1.00046 
270.0 0.3578 0.02230 6775.0 9017.0 188.6 26.48 34.84 428.6 10.3 0.0302 1.00044 
280.0 0.3449 0.02150 7041.0 9367.0 189.9 26.78 35.14 435.9 10.6 0.0315 1.000,12 
:290.0 0.3330 0.02076 73J J.O 9720.0 191.1 27.11 35.46 443.0 10.9 0.0328 1.00041 
300.0 0.3219 0.02006 7584.0 10080.0 192.3 27.47 35.82 449.9 11.2 0.0341 1.00039 
310.0 0.'3115 0.01941 7861.0 10440.0 193.5 27.86 36.21 456.6 11.6 0.0355 1.00038 
320.0 0.3017 0.01881 8142.0 10800.0 194.7 28.27 36.62 463.2 11.9 0.0368 1.00037 
330.0 0.2925 0.01824 8427.0 11170.0 195.8 28.71 37.06 469.5 12.2 0.0383 1.00036 
340.0 0.2839 0.01770 8716.0 11540.0 196.9 29.17 37.51 475.8 12.5 0.0397 1.00035 
350.0 0.2758 0.01719 9011.0 11920.0 198.0 29.65 37.99 481. 9 12.8 0.0412 1.00034 

360.0 0.2681 0.01671 9310.0 12300.0 199.1 30.15 38.49 487.8 13.1 0.0427 1.00033 
370.0 O.2("lR 0.01626 9614.0 12690.0 200.2 30.67 39.01 193.7 13.~ 0.O~~3 1.00032 
380.0 0.2540 0.01583 9923.0 13080.0 201.2 31.20 39.54 499.4 13.7 0.0458 1.00031 
400.0 0.2413 0.01504 10560.0 13880.0 203.3 32.30 40.63 510.6 14.3 0.0491 1.00030 
420.0 0.2297 0.01432 11220.0 14710.0 205.3 33.43 ·11 .76 521.4 14.8 0.0524 1.00028 
440.0 0.2193 0.01367 11900.0 15550.0 207.2 34.59 42.92 531.9 15.4 0.0558 1.00027 
460.0 0.2098 0.01308 12600.0 16420.D 209.2 35.75 44.08 542.1 15.9 0.0593 1.00026 
480.0 0.2010 0.01253 13330.0 17320.0 211 .1 36.91 45.23 552.1 16.5 0.0629 I.D0025 
500.0 0.1930 0.01203 14080.0 18230.0 212.9 38.04 46.37 562.0 17.0 0.0665 1.00024 
520.0 0.1855 0.01157 14850.0 19170.0 214.8 39.15 47.47 571. 7 17.5 0.0701 1.00023 

540.0 0.1787 0.01114 15640.0 20130.0 216.6 40.20 48.53 581.2 18.0 0.0737 1.00022 
560.0 0.1723 0.01074 16460.0 21110.0 218.4 41.20 49.52 590.7 18.5 0.0772 1.00021 
580.0 0.1663 0.01037 17290.0 22110.0 220.1 42.11 50.43 600.0 19.0 0.0807 1.00020 
600.0 0.1608 0.01002 18140.0 23130.0 221.9 42.93 51.25 609.3 19.4 0.0841 1.00020 

0.10 MPa isobar 

90.70a 451.8 28.16 -5730.0 -5727.0 67.92 34.03 53.43 1536.0 206.0 0.224 1.67739 
100.0 439.1 27.37 -5231.0 -52?7.0 73.16 33.41 54.12 1451.0 156.0 0.208 1.65504 
110.0 425.0 26.49 -4684.0 -4680.0 78.37 33.00 55.33 1351.0 122.0 0.191 1.63027 
111.472b 423.1 26.37 -4606.0 -4603.0 79.07 32.95 55.49 1338.0 118.0 0.189 1.62697 
111.472b 1.766 0.1101 2701.0 3609.0 152.7 25.74 35.35 271.5 4.46 0.0119 1.00215 
115.0 1.735 0.1081 2792.0 3717.0 153.7 25.65 35.14 276.2 4.59 0.0123 1.00212 
120.0 1.655 0.1032 2923.0 3892.0 155.2 25.54 34.85 282.9 4.78 0.0129 1.00202 
130.0 1.518 0.09465 3182.0 4239.0 158.0 25.37 34.45 295.6 5.17 0.0140 1.00185 
140.0 1.404 0.08749 3439.0 4582.0 160.S 25.27 34.18 307.6 5.55 0.0151 1.00171 
150.0 1.306 0.08138 3694.0 4922.0 162.8 25.21 34.00 319.0 5.94 0.0163 1.00160 

160.0 1. 221 0.07610 3948.0 5262.0 165.0 25.18 33.88 330.0 6.32 0.0175 1.00149 
170.0 1.147 0.07148 4201.0 5600.0 167.1 25: 16 33.81 340.5 6.70 0.0187 1.00140 
180.0 1.081 0.06740 4454.0 5938.0 169.0 25.17 33.77 350.7 7.07 0.0201 1.00132 
190.0 1.023 0.06377 A'Hl~ .0 6276.0 170.8 25.21 33.76 360.5 7.44 0.0285 1.00125 
200.0 0.9709 O.UbO:':./ 4961.U bOU.U 17:l.b :2:'.:lb Jj. '/'1 .\'10.0 7.IH O.OU:, 1.00119 
210.0 0.9239 0.05759 5215.0 6952.0 174.2 25.35 33.85 379.1 8.17 0.0233 1.00113 
220.0 0.8812 0.05493 5470.0 7290.0 175.8 25.46 33.94 388.0 8.53 0.0244 1.00108 
230.0 0.8424 0.05251 5726.0 7630.0 177.3 25.60 34.06 396.6 8.89 0.0255 1.00103 
240.0 0.8069 0.05030 5984.0 7972.0 178.8 25.77 34.22 404.9 9.24 0.0267 1.00099 
250.0 0.7743 0.04826 6243.0 8315.0 180.2 25.98 34.41 413.0 9.58 0.0278 1.00095 

260.0 0.7442 0.04639 6504.0 8660.0 181.5 26.22 34.64 420.8 9.92 0.0290 1.00091 
270.0 0.7164 0.04466 6768.0 9008.0 182.8 26.49 34.90 428.3 10.3 0.0303 1.00088 
280.0 0.6906 0.04305 7035.0 9358.0 184.1 26.79 35.19 435.7 10.6 0.0315 1.00085 
290.0 0.6666 0.04155 7305.0 9712.0 185.3 27,12 35.51 442.8 10.9 0.0328 1.00082 
300.0 0.6443 0.04016 7579.0 10070.0 186.6 27.48 35.87 449.7 11.2 0.0341 1.00079 
310.0 0.6234 0.03886 7856.0 10430.0 187.7 27.87 36.25 456.5 11.6 0.{)355 1.00016 
320.0 0.6038 0.03764 8137.0 10790.0 188.9 28.28 36.66 463.0 11.9 0 .. 0369 1.00074 
330.0 0.5854 0.03649 8422.0 11160.0 190.0 28.72 37.09 469.4 12.2 0.0383 I.uuun 
340.0 0.5681 0.03541 8712.0 11540.0 191.1 29.18 37.55 475.7 12.5 0.0398 1.00070 
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Therr:1ophysica1 properties of me:hane Continued 

T Den,ay IJen,ily n tl S Cv Cp Suund ViOl;. Tht:rm. Die!. 

K kg/m3 molldm3 110101 J/r:101 l/(mo]'K) J!(mo1'K) m/s ,IPa's W/(m'K) Const. 

350.0 0.5518 0.03440 9006.0 11910.0 192.2 29.66 38.0:1 481.8 12.8 0.0412 1.00068 

360.0 0.5364 0.03344 9305.0 12300.0 193.3 30.16 38.52 487.8 13.1 0.0428 1.00066 
370.0 0.5219 0.03253 9610.0 12680.0 194.4 3D.67 39.03 493.0 13.4 0.0443 1.00064 
380.0 0.5081 0.03167 9919.0 13080.0 195.4 31.20 39.56 499.4 1:1. 7 0.0459 1.00062 
390.0 0.4950 0.03086 10230.0 134W.O 196.5 31.75 40.10 505.0 H.O 0.0475 1.00061 
400.0 0.4826 0.03008 10550.0 13880.0 197.5 32.30 40.65 510.5 14.3 0.0491 1.00059 
420.0 0.4596 0.02865 11210.0 14700.0 199.5 33.44 41.78 521.4 14.8 0.0524 1.00056 
440.0 0.4386 0.02734 11890.0 15550.0 201.5 34.59 42.93 531.9 15.4 0.0559 1.00054 
460.0 0.4195 0.02615 12600.0 16420.0 203.4 35.75 44.09 542.2 15.9 0.0594 1.00052 
480.0 0.4020 0.02506 13320.0 17310.0 205.3 36.91 45.25 552.2 16.5 0.0629 1.00049 
500.0 0.3859 0.02406 14070.0 18230.0 207.2 38.05 46.38 5112.0 17.0 0.0665 1.00047 

520.0 0.3711 0.02313 14850.0 19170.0 209.0 39.15 47.49 571.7 17.5 0.0701 1.00046 
540.0 0.3573 0.02227 15640.0 20130.0 210.8 40.21 48.54 581.3 18.0 0.0737 1.00044 
:\blJ.O O . .l44:J O.O:l14~ 1b4~O.O :ll 1 IO.n 211.0 41.2lJ 4Y.5:; 5YlJ.~ H.:J o.\nn. 1.OO()4l 
580.0 0.3326 0.02074 17290.0 22110.0 214.4 42.11 50.44 600.1 19.0 0.0807 1.000·11 
600.0 0.3215 0.02004 18140.0 23130.0 216.1 42.93 51.26 609.4 19.4 0.0841 1.00040 

0.101325 MPa isobar 

90.70a 451.8 28.16 ·5730.0 -5727.0 67.92 34.03 53.43 1536.0 206.0 0.224 1.67739 
100.0 439.1 27.37 -5231.0 -5227.0 73.16 33.41 54.12 1451.0 156.0 0.208 1.65505 
110.0 425.0 26.49 -4684.0 .4680.0 78.37 33.00 55.33 1351.0 122.0 0.191 1.63027 
111.632b 422.8 26.36 -4598.0 -4594.0 79.15 32.94 55.5J 1337.0 118.0 0.189 1.62657 
111.632b 1.787 0.1114 2704.0 3613.0 152.7 25.75 35.37 271.6 4.46 0.0119 1.00218 
115.0 1.758 0.1096 2791.0 3716.0 153.6 25.66 35.17 276.1 4.59 0.0123 1.00215 
120.0 1.678 0.1046 2922.0 3891.0 155.1 25.54 34.88 282.8 4.78 0.0129 1.00205 
130.0 1.539 0.09593 3181.0 4238.0 157.8 25.38 34.46 295.5 5.17 0.0140 1.00188 
140.0 1.423 0.08867 3438.0 4581.0 160.4 25.28 34.19 307.5 5.55 0.0152 1.00174 
150.0 1.323 0.08248 3693.0 4922.0 162.7 25.21 34.01 319.0 5.94 0.0163 1.00162 

160.0 1.237 0.07712 3947.0 5261.0 164.9 25.18 33.89 329.9 6.32 0.0175 1.00151 
170.0 1.152 0.07244 4201.0 5600.0 167.0 25.17 33.81 340.5 6.70 0.0187 1.(J0142 
180.0 1.096 0.06830 4454.0 5938.0 168.9 25.17 33.77 350.7 7.07 0.0201 1.()OD4 
190.0 1.037 0.06462 4707.0 6275.0 170.7 25.21 33.77 360.5 7.44 0.0285 1.00127 
200.0 0.9839 0.06133 4961.0 6613.0 172.5 25.26 33.79 369.9 7.81 o.ons 1.00120 
210.0 0.9362 0.05836 5215.0 6951.0 174.1 25.35 33.85 379.1 8.17 0.02:13 1.00115 
220.0 0.8930 0.05566 5470.0 7290.0 175.7 25.46 33.94 388.0 8.53 0.0244 1.00109 
230.0 0.8536 0.05321 5726.0 7630.0 177.2 25.60 34.06 396.6 8.89 0.0255 1.00105 
240.0 0.8176 0.05097 5983.0 7972.0 178.7 25.77 34.22 404.9 9.24 0.0267 1.00100 
250.0 0.7846 0.04891 6243.0 8315.0 180.1 25.98 34.41 412.9 9.58 0.0278 1.00096 

260.0 0.7541 0.04701 6504.0 8660.0 181.4 26.22 34.64 420.8 9.92 0.0290 1.00092 
270.0 0.7259 0.04525 6768.0 9008.0 182.7 26.49 34.90 428.3 10.3 0.0303 1.00089 
280.0 0.6998 0.04362 7035.0 9358.0 184.0 26.79 35.19 435.7 10.6 0.0315 1.00086 
290.0 0.6755 0.04211 7305.0 9711.0 185.2 27.12 35.52 442.8 10.9 0.0328 1.00083 
300.0 0.6528 0.04069 7578.0 10070.0 186.4 27.48 35.87 449.7 11. 2 0.0341 1.00080 
310.0 0.6316 0.03937 7855.0 10430.0 187.6 27.87 36.25 456.5 11.6 0.0355 1.00077 
320.0 0.6118 0.03814 8136.0 10790.0 188.8 28.28 36.66 463.0 11.9 0.0369 1.00075 
330.0 0.5932 0.03697 8422.0 11160.0 189.9 28.72 37.09 469.4 12.2 0.0383 1.00073 
340.0 0.5756 0.03588 8712.0 11540.0 191.0 29.18 37.55 475.7 12.5 0.0398 1.00071 
350.0 0.5591 0.03485 9006.0 11910.0 192.1 29.66 38.03 481.8 12.8 0.0412 1.00069 

360.0 0.5435 0.03388 9305.0 12300.0 193.2 30.16 38.52 487.8 13.1 0.0428 1.00067 
370.0 0.5288 0.03296 9610.0 12680.0 194.3 30.67 39.03 493.6 13.4 0.0443 1.00065 
3RO.O 0.514& 0.03:W9 9919.0 13080.0 19-"., 31. ?o 3<).56 499.4 U.7 0.04-"9 1.00063 
390.0 0.5016 0.03127 10230.0 13480.0 196.4 31.75 40.10 505.0 14.0 0.0475 1.00062 
400.0 0.4890 0.03048 10550.0 13880.0 197.4 32.30 40.65 510.5 14.3 0.0491 1.00060 
420.0 0.4657 0.02903 11210.0 14700.0 1°9.4 33.44 41.78 521.4 14.8 0.0524 1.00057 
440.0 0.4445 0.02770 11890.0 15550.0 201.4 34.59 42.94 531.9 15.4 0.0559 1.00055 
460.0 0.4251 0.02650 12600.0 16420.0 203.3 35.75 44.10 542.2 ]5.9 0.0594 1.00052 
480.0 0.4074 0.02539 13320.0 17310.0 205.2 36.91 45.25 552.2 16.5 0.0629 1.000:"0 
500.0 0.3910 0.02438 14070.0 18230.0 207.1 38.05 46.38 562.0 17.0 0.0665 1.00048 

520.0 0.3760 0.02344 14850.0 19170.0 208.9 39.15 47.49 571.7 17.5 0.0701 1.00046 
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Thermophysica 1 properties of methane - Continued 

T Density Density E II S C v Cp Sound Visco Therm. Die!. 

K kg/m3 molldl1l 3 J/mo! .lImo! J/(mo!'K) J/(mo!'K) m/s lIra'S W/(m'K) Canst. 

540.0 O.362D 0.02257 J5640.() lOUD.n 210.7 40.21 48.54 581.3 18.0 (J.07]7 J .00044 
560.0 0.3491 0.02176 16450.0 21110.0 212.5 41.20 49.53 590.8 18.5 0.0772 1.00043 
580.0 0.3370 (l.O2101 17290.0 22110.0 214.3 42.11 50.44 600.1 19.0 0.0807 I.UU041 
600.0 0.3258 0.02031 18140.0 23130.() 216.0 42.93 51.26 609.4 19.4 0.0841 1.00040 

O?O MP" i<nh"r 

90.73« 451.8 28.16 -5730.0 -5723.0 67.92 34.03 53.42 1537.0 206.0 0.224 1.67743 
100.0 439.2 27.38 . -5232.0 -5225.0 73.15 33.41 54.11 1452.0 157.0 0.208 1.65517 
120.0 410.1 25.56 -4125.0 -4118.0 83.23 32.56 56.80 1248.0 97.7 0.175 1.60452 
uo. ~~~b 4\19.4 2:5.:52 -4094.0 -40a6.0 83.49 32.:54 :56.87 124~.() 96.7 0.174 1.603:W 

120.588b 3.341 0.2083 288] .0 3841.0 149.2 26.13 36.62 278.4 4.84 0.0132 1.00408 
125.0 3.257 0.2030 2998.0 39~ 1.0 150.4 25.98 36.22 284.4 5.01 0.0137 1.00398 
130.0 3.112 0.1940 3133.0 4164 .0 151.8 25.81 35.79 291.2 5.20 0.0143 1.00380 
140.0 2.862 0.1784 3397.0 4518.0 154.4 25.59 35.17 304.0 5.58 0.0154 1.00350 
150.D 2.652 D.1653 3658.0 4868.0 156.8 25.44 34.76 316.1 5.96 0.0165 1.00324 
160.0 2.473 0.1541 3916.0 5214.0 159.1 25.35 34.48 327.5 6.34 0.0177 1.00302 

170.0 2.318 0.1445 4173.0 5558.0 161.2 25.29 34.29 338.4 6.72 0.0189 1.00283 
180.0 2.182 0.1360 4429.0 5900.0 163.1 25.28 34.17 348.9 7.09 0.0203 1.00267 
190.0 2.062 0.1285 4685.0 6241.0 165.0 25.29 34.09 358.9 7.46 0.0293 1.00252 
200.0 1.954 ().1218 4940.0 6582.0 166.7 25.33 34.07 368.6 7.83 0.0226 1.00239 
210.0 1.858 0.1158 5196.0 6923.0 168.4 25.40 34.09 378.0 8.19 0.0235 1.00227 
220.0 1.771 0.1104 5452.0 7264.0 170.0 25.50 34.15 387.0 8.55 0.0245 1.00217 
230.0 1.692 0.1055 5709.0 7606.0 171.5 25.04 34.25 3':/5.7 !i.YO U.\J:l56 1.00207 
240.0 1.620 0.1010 5968.0 7949.0 172.9 25.81 34.38 404.1 9.25 0.0268 1.00198 
250.0 1.554 0.09684 6228.0 8294.0 174.3 26.01 34.56 412.3 9.60 0.0279 1.00190 
260.0 1.493 0.09304 6491.0 8640.0 175.7 26.24 34.77 420.2 9.94 0.0291 1.00183 

270.0 1.436 0.08953 6755.0 8989.0 177.0 26.51 35.02 427.8 10.3 0.0304 1.00176 
280.0 1.384 0.08629 7023.0 9341.0 178.3 26.80 35.30 435.2 10.6 0.0316 1.00170 
290.0 1.336 0.08327 7293.0 9695.0 179.5 27. L1 35.61 442.4 10.9 0.0329 1.00164 
300.0 1.291 0.080~6 7567.0 10050.0 180.8 27.49 35.96 449.4 11.3 0.0342 1.00158 
310.0 1.249 0.0778:1 7845.0 10410.0 181.9 27.88 36.33 456.2 11.6 0.0356 1.00153 
320.0 1.209 0.07537 8126.0 10780.0 183.] 28.29 36.74 462.R 11.9 0.0370 1.00148 
330.0 1.172 0.07307 8412.0 11150.0 184.2 28.73 37.16 469.3 12.2 0.0384 1.00144 
340.0 1.137 0.07090 8702.0 11520.0 185.4 29.19 37.61 475.5 12.5 0.0398 1.0013" 
350.0 1.105 0.06886 8997.0 11900.0 186.5 29.67 38.09 481.7 12.8 0.0413 1.001 
360.0 1.074 0.06693 9297.0 12280.0 187.5 30.17 38.58 487.7 13.1 0.0428 1.0r 

380.0 1.017 0.06338 9911.0 13070.0 189.6 31.21 39.61 499.3 13.7 0.0459 25 
400.0 0.9657 0.06019 10550.0 13870.0 191.7 32. :11 40.70 510.5 14.3 0.0492 J118 
420.0 0.9195 0.05731 11210.0 14690.0 193.7 33.44 41. 82 521.4 14.8 0.0525 uOl13 
440.0 0.8775 0.05470 11890.0 15540.0 195.7 34.60 42.97 531.9 15.4 0.055' •. 00108 
460.0 0.8392 0.05231 12590.0 164]0.0 197.6 35.76 44.13 542.2 15.9 O.OC' 1.00103 
480.0 0.8041 0.05012 13320.0 17310.0 199.5 36.92 45.28 552.3 16.5 0.' 1.00099 
500.0 0.7719 0.04811 14070.0 111)20.0 201.4 38.05 46.41 562.2 17.0 r .5 1.00095 
520.11 0.7421 0.04(,26 14840.0 19160.0 20:1.2 39.15 47.51 571.9 17.5 01 1.000'H 
540.0 0.7146 0.04454 15630.0 20120.0 205.1 4().21 48.56 581.4 18.0 J737 1.00088 
560.0 0.6890 0.04295 16450.0 21110.0 206.8 41.20 49.55 590.9 18." .0773 1.00085 

580.0 0.6652 0.04146 17280.0 22110.0 208.6 42.11 50.46 600.3 0.0808 1.00082 
600.0 0.6430 0.04008 18130.0 23120.0 210.3 42.93 51.28 609.6 0.0841 1.00079 

0.30 Ml'a isobar 

90.7Sa 451.8 28.16 -5730.0 -5719.0 67.92 34.03 53.42 1537.( 206.0 0.224 1.67748 
100.0 439.3 27.38 -5233.0 -5222.0 73.13 33.41 54.10 1452.( 157.0 0.208 1.65530 
120.0 410.2 25.57 -4127.0 -4116.0 83.22 32.56 56.78 1249.( 97.8 0.175 1.60470 
126.681 b 399.7 24.91 -3744.0 -3732.0 86.32 32.24 57.99 1177 .j 85.4 0.165 I .58654 
126.681 b 4.872 0.3037 2990.0 3978.0 147.2 26.44 37.76 281.' 5.10 0.0142 1.00596 
130.0 4.793 0.2988 3080.0 4084.0 148.0 26.30 37.36 286 .• 5.23 0.0146 1.00586 
135.0 4.576 0.2852 3218.0 4269.0 149.4 26.09 36.77 293. 5.42 0.0151 1.00559 
140.0 4.381 0.2731 3353.0 4452.0 150.7 25.92 36.29 300. 5.61 0.0156 1.00536 
150.0 4.043 0.2520 3621.0 4811.0 153.2 25.68 35.60 313. 5.99 0.0168 1.00494 
160.0 3.758 0.2343 3884.0 5165.0 155.5 25.53 35.13 325. 6.37 0.0179 1.00460 
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Thermophysical properties of' mcthanc - Continued 

T Densitv Density E II S C" Cp Sound Visco Therm. Die/. 

K mol/dm3 Jimoi J/mol J!(mol'K) J!(mol'K) m/, W/(m'K) Canst. 

170.0 ].515 O.2IQI 4145.() 5514.0 157.0 25.,13 34.80 336 .. 1 6.74 0.0191 1.00430 
180.0 3.303 O.20S9 4404.0 5861.0 159.6 25.38 34.58 347.1 7.12 0.0205 1.00404 
190.0 3.116 0.1942 4662.0 (,206.0 161.5 25.37 34.44 357.4 7.48 0.0303 1.00381 
200.0 2.951 0.1839 4919.0 655il.O 163.2 25.40 34.36 367.3 7.85 n.0228 1.00361 
210.0 2.803 0.1747 5176.0 6894.0 164.9 25.45 34.34 376.8 8.21 0.0236 1.00343 
220.0 2.669 0.1664 5434.0 7237 .0 166.5 25.55 34.37 386.0 8.57 0.0247 1.00327 
230.0 2.549 0.1589 5692.0 7581.0 168.0 25.68 3<1.44 394.9 8.92 0.0258 1.00312 
240.0 2.438 0.1520 5952.0 7926.0 169.5 25.84 34.55 403.4 9.27 0,0269 1.00299 
250.0 2.338 0.1457 6213.0 8272.0 170.9 26.03 34.71 411. 6 9.61 0.0281 1.00286 
260.0 2.245 0.1400 6477.0 8620.0 172.3 26.26 34.90 419.6 9.95 0.0292 1.00275 

270.0 2.160 0.1346 6742.0 8970.0 173.6 26.53 35.14 427.3 10.3 0.0304 1.00265 
280.0 2.081 0.1297 7010.0 9323.0 174.9 26.82 35.41 434.8 10.6 0.0317 1.00255 
290.0 2.008 0.1251 7281.0 9679.0 176.1 27.15 35.71 442.1 10.9 0.0330 1.00246 
300.0 1.939 0.1209 7556.0 10040.0 177.3 27.51 36.05 449.1 11.3 0.0343 1.00238 
310.0 1.876 0.1169 7834.0 104()0.0 178.5 27.89 36.42 455.9 11.6 O.0~56 1.00230 
320.0 1. 816 0.1132 8116.0 10770.0 179.7 28.30 36.81 462.6 11.9 0.0370 1.00223 
330.0 1.160 0.1097 8402.0 11140.0 180.8 28.74 37.24 469.1 12.2 0.0384 1.002\6 
340.0 1.708 0.1065 8693.0 11510.0 182.0 29.20 37.68 475.4 12.5 0.0399 1.00209 
350.0 1.658 0.1034 8988.0 11890.0 183.1 29.68 38.15 481.6 12.8 0.0414 1.00203 
~60 () 1.611 0.1005 9288.0 1:l270.0 1 g".1 30.18 38.64 487.6 13.1 0.0429 1 .00198 

370.0 1 .568 0.09773 959J.O 12660.0 185.2 30.69 39.14 493.5 13.4 0.0444 1.00192 
380.0 1.526 0.09513 9903.0 13060.0 186.3 31.22 39.66 499.3 13.7 0.0460 1.00187 
400.0 1.449 0.09033 10540.0 D860.0 188.3 32.32 40.74 510.5 14.3 0.0492 I.OOln 
420.0 1.380 0.08600 11200.0 14690.0 190.3 33.45 41.86 521.4 14.9 0.0526 1.00169 
440.0 1.317 0.08206 11880.0 15540.0 192.3 34.60 43.01 532.0 15.4 0.0560 1.00161 
460.0 1.259 0.07848 12580.0 16410.0 194.2 35.76 44.16 542.3 15.9 0.0595 1.00154 
480.0 1.206 0.07519 13310.0 17300.0 196.1 36.92 45.31 552.4 16.5 0.0630 1.00148 
500.0 1.158 0.07217 14060.0 18220.0 198.0 38.06 46.44 562.3 17.0 0.0666 1.00142 
520.0 1.113 0.06938 14840.0 19160.0 199.9 39.16 47.53 572.0 17.5 0.0702 1.00137 
540.0 1.072 0.06681 15630.0 20120.0 201.7 40.21 48.58 581. 6 18.0 0.0738 1.00132 

560.0 1.033 0.06441 16440.0 21100.0 203.5 41.21 49.57 591.1 18.5 0.0773 1.00127 
580.0 0.9976 0.06219 17280.0 22100.0 205.2 42.12 'iO.4R 600.5 19.0 O.OROR 1 .OOI2? 
600.0 0.9643 0.06011 18130.0 23120.0 206.9 42.94 51.29 609.8 19.4 0.0842 1.00118 

0.40 MPa isobar 

90.78a 451.9 28.17 -5729.0 -5715.0 67.93 34.04 53.41 \538.0 206.0 0.225 1.67753 
100.0 439.3 27.38 -5234.0 -5220.0 73.12 33.42 54.09 1453.0 157.0 0.208 1 .65542 
120.0 410.4 25.58 -4129.0 -4113.0 83.20 32.57 56.75 1250.0 98.0 0.175 1.60489 
131.403" 391.9 24.43 -3469.0 -3452.0 88.46 31.<)9 59.01 1125.0 77.9 0.157 1.57314 
131.403h 6.384 O.J979 3067.0 4072.0 145.7 26.71 38.84 284.0 5.31 0.0150 J .00781 
135.0 6.255 0.3899 3167.0 4193.0 146.6 26.53 38.29 289.2 5.45 0.0154 1.00765 
140.0 5.970 0.3721 3307.0 4382.0 148.0 26.29 37.56 296.4 5.64 0.0159 1.00730 
150.0 5.483 0.3418 3582.0 4752.0 150.6 25.94 36.52 309.9 6.02 0.0170 1.00671 
160.0 5.080 0.3157 3851.0 5114.0 152.9 25.71 35.83 322.4 6.39 0.0181 1.00622 
170.0 4.739 0.2954 4115.0 5470.0 155.1 25.57 35.35 334.1 6.77 0.0193 1.00580 

180.0 4.445 0.2770 4378.0 5821.0 157.1 25.49 35.03 345.2 7.14 0.0207 1.00544 
190.0 4.188 0.2610 463R.O 6170.0 159.0 25.46 34.81 355.8 7.51 0.0313 1.00513 
200.0 3.%1 0.2469 4897.0 6518.0 160.7 25.46 34.67 366.0 7.87 0.0230 1.00485 
210.0 3.758 0.2343 5157.0 686'\ .0 162.4 25.51 34.60 375.7 8.23 0.0238 1.00460 
220.0 3.577 0.2229 5416.0 7210.0 11;,1. 0 25.59 34.59 385.0 8.59 0.0248 1.00438 
230.0 3.412 0.2127 5676.0 7556.0 165.6 25.71 34.63 394.0 8.94 0.0259 1.00418 
240.0 3.263 0.2034 5936.0 790}.O 167.0 25.87 34.72 402.6 9.29 0.0270 1.00400 
250.0 3.127 0.1949 6199.0 8251.0 168.5 26.06 34.86 411.0 9.63 0.0282 1.00383 
260.0 3.002 0.1871 6463.0 8600.0 169.8 26.29 35.04 419.1 9.97 0.0293 1.00368 
270.0 2.887 0.1800 6729.0 8952.n 171.2 26.55 35.26 426.9 10.3 0.0305 1.00354 

280.0 2.781 O.ln3 6998.0 9305.0 172.4 26.84 35.52 434.4 10.6 0.0318 1.00341 
290.0 2.682 O.167Z 7269.0 966l.0 1'/3.7 27.17 35.81 441.7 11 . () 0.0331 1.00329 
300.0 2.590 0.1615 7544.0 10020.0 174.9 27.52 36.14 448.8 11.3 0.0344 1.00317 
310.0 2.505 0.1561 7823.0 10390.0 176.1 27.91 36.50 455.7 11.6 0.0357 1.00307 
320.0 2.425 0.1511 8106.0 10750.0 177.3 28.32 36.89 462.4 11. 9 0.0371 1.00297 
330.0 2.350 0.1465 8392.0 11120.0 178.4 28.75 37.31 468.9 12.2 0.0385 1.00288 
340.0 2.280 0.1421 8683.0 11500.0 179.5 29.21 37.75 475.2 12.5 0.0400 1.00279 
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Thermophysicai propertIes of methane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldrn3 J/mo! J/mo] J/(rr.o!·K) J/(mo!'K) m/s /.IPa·s W/(m'K) Const. 

350.0 2.213 0.1380 8979.0 11880.0 180.6 29.69 38.21 481.4 12.8 0.0414 1.00271 
360.0 2.151 0.1341 9279.0 12260.0 ISI.7 30.18 38.70 487.5 13.1 0.0430 1.00264 
370.0 2.092 0.1304 9584.0 J2650.0 182.8 30.70 39.20 493.4 13.4 0.0445 .1.00256 

380.0 2.036 0.1269 9895.0 13050.0 183.8 31.23 19.71 499.2 13.7 0.0461 1.00250 
400.0 1.933 0.1205 10530.0 13850.0 185.9 32.32 40.79 510.5 14.3 0.0493 1.00237 
420.0 1.1340 0.1147 11190.0 14G130 .. 0 181.9 3:\.45 41.90 521.5 !4.9 0.0526 1.00226 
440.0 1.756 0.1094 11870.0 15530.0 189.9 34.61 43.04 532.1 15.4 0.0560 1.00215 
460.0 1.679 0.1047 12580.0 16400.0 191. 8 35.77 44.19 542.4 15.9 0.0595 1.00206 
480.0 1.608 0.1003 13310.0 17300.0 193.7 36.92 45.34 552.5 16.5 0.0631 1.00197 
500.Q 1.544 0.09623 14060.0 18210.0 195.6 38.06 46.46 562.4 17.0 0.0666 1.00189 
520.0 1.484 0.09251 14830.0 19150.0 197.5 39.16 47.56 572.1 17.5 0.0702 1.00182 
540.0 1.429 0.08907 15620.0 20120.0 199.3 40.22 48.61 581.7 18.0 0.0738 1.00175 
560.0 1.378 0.08587 \6440.0 21100.0 201.1 41.21 49.59 591.2 18.5 0.0774 1.00169 

'i~O.() 1 .. ~3() O.OR?,QO 17'J.70.0 ?2100.0 202. R 42.12 'i0.'i0 fiOO.fi 19.0 0.0&09 1.00163 
600.0 1.286 0.08013 18130.0 23120.0 204.5 42.94 51.31 610.0 19.4 0.0842 1.00158 

0.50 Mila isobar 

90.81 u 451. 9 28.17 -5729.0 -5711.0 67.93 34.04 53.40 1538.0 206.0 0.225 1.67757 
100.0 439.4 27.39 -5236.0. -5217.0 73.11 33.42 54.08 1454.0 157.0 0.208 1.65555 
120.0 410.5 25.59 -4131.0 -4111.0 83.19 32.57 56.73 1251.0 98.1 0.175 1.60507 
130.0 394.5 24.59 -3555.0 -3535.0 87.80 32.07 58.61 1143.0 80.3 0.160 1.57762 
135.319: 385.2 24.01 -3237.0 -3216.0 90.20 31.79 59.99 1081.0 72.3 0.151 1.56167 
135.319 7.890 0.4918 3126.0 4143.0 144.6 26.96 39.89 285.3 5.50 0.0157 1.00966 
140.0 7.638 0.4761 3259.0 4309.0 145.8 26.68 39.03 292.3 5.67 0.0162 1.00935 
145.0 7.289 0.4544 3402.0 4502.0 147.1 26.42 38.20 299.6 5.86 0.0167 1.00893 
150.0 6.977 0.4349 3542.0 4691.0 148.4 26.21 37.54 306.6 6.05 0.0172 1.00854 
160.0 6.441 0.4015 3816.0 5062.0 150.8 25.91 36.58 319.7 6.42 0.0183 1.00789 

170.0 5.992 0.3735 4085.0 5424.0 153.0 25.72 35.94 331.9 6.79 0.0195 1.00734 
180.0 5.609 0.3496 4351.0 5781.0 155.1 25.60 35.49 343.4 7.16 0.0209 1.00687 
190.0 5.276 0.3289 4614.0 6134.0 157.0 25.54 35.18 354.2 7.53 0.0324 1.00646 
200.0 4.984 0.3107 4876.0 6485.0 158.8 25.53 34.98 364.6 7.89 0.0232 1.00611 
205.0 4.851 0.3024 5006.0 6660.0 159.6 25.54 34.92 369.6 8.07 0.0235 1 .0059~ 
210.0 4.725 0.2945 5137.0 6834.0 160.5 25.57 34.87 374.5 8.25 0.0239 1.00579 
220.0 4.493 0.2801 5397.0 7183.0 162.1 25.64 34.82 384.0 8.61 0.0249 1.00550 
230.0 4.284 0.2670 5658.0 7531 .0 163.6 25.75 34.83 393.1 8.96 0.0260 1.00525 
240.0 4.094 0.2552 5920.0 7879.0 165.1 25.90 34.90 401.9 9.30 0.0271 1.00502 
250.0 3.922 0.2444 6184.0 8229.0 166.5 26.09 35.02 410.3 9.65 0.0283 1.00481 

260.0 3.763 0.2346 6448.0 8580.0 167.9 26.31 35.18 418.5 9.98 0.0294 1.00461 
270.0 3.618 0.2255 6716.0 8933.0 169:3 26_57 35.38 426.4 10.3 0.0306 1.00443 
280.0 3.483 0.2171 6985.0 9288.0 170.5 26.86 35.63 434.0 10.6 0.0319 1.00427 
290.0 3.359 0.2094 7257.0 9645.0 171.8 27.18 35.92 441.4 11.0 0.0331 1.00412 
300.0 3.243 0.2022 7533.0 10010.0 173.0 27.54 36.24 448.5 11.3 0.0345 1.00398 
310.0 3.136 0.1955 7812.0 10370.0 174.2 27.92 36.59 455.4 11. 6 0.0358 1.00384 
320.0 3.035 0.1892 8095.0 10740.0 175.4 28.33 36.97 462.2 11.9 0.0372 1.00372 
330.0 2.941 O. J 833 8382.0 11110.0 176.5 28.76 37.38 468.7 12.2 0.0386 1.00361 
340.0 2.852 0.1778 8674.0 11490.0 177.7 29;22 37.82 475.1 12.5 0.0400 1.00350 
350.0 2.769 0.1726 8969.0 11870.0 178.8 29.70 38.27 481.3 12.8 0.0415 1.00340 

360.0 2.691 0.1677 9270.0 12250.0 179.8 30.19 38.15 487.4 13 .. 1 0.0430 1.00330 
370.0 2.617 0.1631 9576.0 12640.0 180.9 30.71 39.25 493.4 13.4 0.0446 1.00321 
380.0 2.547 0.1587 9887.0 13040.0 182.0 31.24 39.77 499.2 13.7 0.0461 1.00312 
400.0 2.418 0.1507 10520.0 13840.0 J84.0 32.33 40.84 510.5 14.3 0.0493 1.00296 
420.0 2.301 0.1434 11180.0 14670.0 186.0 33.46 41.94 521.5 14.9 0.0527 1.00282 
440.0 2.195 0.1368 11870.0 15520.0 188.0 34.61 43.08 532.1 15.4 0.0561 1.00269 
460.0 2.099 0.1308 12570.0 16390.0 190.0 35.77 44.23 542.5 16.0 0.0596 1.00257 
480.0 2.011 0.1253 D300.0 17290.0 191.9 36.93 45.37 552.6 16.5 0.0631 1.00247 
500.0 1.930 0.1203 1~()50.0 18210.0 193.7 3ll. 07 ~6.~9 562.5 17.0 0.0667 1.00237 
520.0 1.855 0.1156 14820.0 19150.0 195.6 39.17 47.58 572 .3 17.5 0.0703 1.00228 
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594 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysica i proper lies of methane - Continued 

T Dcnsit:v Density E II S Cv Cp Sound Visco Therm. Diel. 

K kg/m 3 molldm3 J/mo] J/mol J/(mo}'K) Jl(mo}'K) m/s I1·Pa-s W/(m'K) Const. 

540.0 1.786 0.1113 15620.0 2Ul10.0 197.4 40.22 48.63 581.<) 18.0 0.0739 1.00219 
560.0 1.722 () .1073 16430.() 21090.0 199.2 41.21 49.61 591.4 18.5 0.0774 1.00211 
580.0 1.662 0.1036 17270.0 22090.0 201.0 42.13 50.52 600.8 19.0 0.0809 1.00204 
600.0 1.607 0.1001 18120.0 23110.0 202.7 42.94 51.33 610.2 19.5 0.0843 1.00197 

0.60 MPa isobar 

90.83a 451.9 28.17 -5728.0 -5707.0 67.94 34.04 53.40 1538.0 206.0 0.225 1.67762 
100.0 439.5 27.39 -5237.0 -5215.0 73.10 33.43 54.06 1455.0 157.0 0.209 1.65567 
120.0 410.6 25.59 -4132.0 -4109.0 83.17 32.58 56.70 1252.0 98.3 0.176 1.60526 
130.0 394.7 24.60 -3558.0 -3533.0 87.78 32.08 58.57 1144.0 80.4 0.160 1.57786 
138.697b 379.2 23.64 -3034.0 -3009.0 91.68 31.62 60.96 1042.0 67.9 0.146 1.55149 
138.697b 9.397 0.5857 3172.0 4197.0 143.6 27.18 40.95 286.1 5.66 0.0164 1.01151 
140.0 9.399 0.5859 3208.0 4232.0 143.9 27. II 40.73 287.9 5.71 0.0165 1.01152 
145.0 8.939 0.5572 3355.0 4432.0 145.3 26.78 39.58 295.8 5.90 0.0170 1.01095 
150.0 8.533 0.5319 3500.0 4628.0 146.6 26.51 38.69 303.2 6.08 0.0175 1.01046 
160.0 7.844 0.4889 3781.0 5008.0 149.1 26.12 37.41 316.9 6.45 0.0186 1.00961 

170.0 7.276 o 4536 4055.0 5378.0 151.3 25.87 36.56 329.6 6.82 0.0197 1.00892 
180.0 6.796 0.4236 4324.0 5740.0 153.4 25.72 ,35.98 341.5 7.19 0.0211 1.00833 
190.0 6.383 0.3979 4590.0 6098.0 155.3 25.63 35.58 352.6 7.55 0.0335 1.00782 
200.0 6.022 0.3754 4854.0 6452.0 157.1 25.60 35.31 363.2 7.92 0.0234 1.00738 
205.0 5.858 0.3651 4985.0 6628.0 158.0 25.61 35.21 368.3 8.09 0.0237 1.00718 
210.0 5.703 0.3555 5116.0 680'\. 0 158.9 25.62 35.14 373.3 8.27 0.0241 1.00699 
220.0 5.419 0.3378 5379.0 7155.0 160.5 25.69 35.05 383.0 8.63 0.0251 1.00664 
230.0 5.163 0.3218 5641.0 7506.0 162.0 25.79 35.03 392.3 8.98 0.0261 1.00633 
240.0 4.932 0.3074 5904.0 7856.0 163.5 25.93 35.08 401.1 9.32 0.0272 1.00604 
250.0 4.721 0.2943 6168.0 8207.0 165.0 26.12 35.17 409.7 9.66 0.0284 1.00579 

260.0 4.529 0.2823 6434.0 8560.0 166.4 26.34 35.32 417.9 10.0 0.0295 1.00555 
270.0 4.352 0.2713 6702.0 8914.0 167.7 26.59 35.51 425.9 10.3 0.0307 1.00534 
280.0 4.189 0.2611 6972.0 9270.0 169.0 26.88 35.74 433.6 10.7 0.0319 1.00514 
290.0 4.039 0.2517 7245.0 9629.0 170.2 27.20 36.02 441.0 11.0 0.0332 1.00495 
300.0 3.899 0.2430 7522.0 9991.0 171.5 27.55 36.33 448.2 11.3 0.0345 1.00478 
310.0 3.768 0.2349 7801.0 10360.0 172.7 27.93 36.67 455.2 11.6 0.0359 1.00462 
320.0 3.647 0.2273 8085.0 10720.0 173.8 28.34 37.05 461.9 11.9 0.0373 1.00447 
330.0 3.533 0.2202 8372.0 11100.0 175.0 28.77 37.45 468.5 12.2 0.0387 1.00433 
340.0 3.426 0.2136 8664.0 11470.0 176.1 29.23 37.88 474.9 12.6 0.0401 1.00420 
350.0 3.326 0.2073 8960.0 11850.0 177 .2 29.71 38.34 481.2 12.9 0.0416 1.00408 

360.0 3.231 0.2014 9261.0 12240.0 178.3 30.20 38.81 487.3 13.2 0.0431 1.00396 
370.0 3.142 0.1959 9567.0 12630.0 179.4 30.72 39.31 493.3 13.5 0.0446 1.00385 
380.0 3.058 0.1906 9878.0 13030.0 180.4 31.24 39.82 499.2 13.7 0.0462 1.00375 
400.0 2.902 0.1809 10520.0 13830.0 182.5 32.34 40.88 510.5 14.3 0.0494 1.00356 
420.0 2.762 0.1722 11180.0 14660.0 184.5 33.47 41.99 521.5 14.9 0.0527 1.00339 
440.0 2.635 0.1642 11860.0 15510.0 186.5 34.62 43.12 532.2 15.4 0.0561 1.00323 
460.0 2.519 0.1570 12570.0 16390.0 188.4 35.78 44.26 542.6 16.0 0.0596 1.00309 
480.0 2.413 0.1504 13290.0 17280.0 190.3 36.93 45.40 552.7 16.5 0.0632 1.00296 
500.0 2.316 0.1443 14050.0 18200.0 192 .2 38.07 46.52 562.6 17.0 0.0667 1.00284 
520.0 2.226 0.1388 14820.0 19140.0 194.1 39.17 47.61 572.4 17.5 0.0703 1.00273 

540.0 2.143 0.1336 15610.0 20110.0 195.9 40.23 48.65 582.0 18.0 0.0739 1.00263 
560.0 2.066 0.1288 16430.0 21090.0 197.7 41.22 49.63 591.6 18.5 0.0775 1.00254 
580.0 1.994 0.1243 17260.0 22090.0 199.4 42.13 50.54 601.0 19.0 0.0809 1.00245 
600.0 1.928 0.1202 18120.0 23110.0 201.2 42.95 51.35 610.3 19.5 0.0843 1.00237 

0.80 MPa isobar 

90.88a 452.0 28.17 -5727.0 -5699.0 67.95 34.04 53.38 1539.0 206.0 0.225 1.67771 
100.0 439.6 27.40 -5239.0 -5210.0 73.08 33.44 54.04 1456.0 158.0 0.209 1.65592 
120.0 410.8 25.61 -4136.0 -4105.0 83.14 32.59 56.65 1255.0 98.5 0.176 1.60562 
130.0 394.9 24.62 -3562.0 -3529.0 87.75 32.09 58.49 1147.0 80.7 0.160 1.57832 
140.0 377 .5 23.53 -2966.0 -2932.0 92.17 31.56 61.12 1034.0 66.8 0.145 1.54866 
144.379b 368.6 22.98 -2687.0 -2652.0 94.14 31.33 62.93 976.3 61. 2 0.138 1.53368 
144 179b ]J 43 0.7749 3240 0 11272 0 U2 1 '7.60 113 11 286 7 Ai 95 0.0175 1.015''; 
145.0 12 .51 0.7796 3255.0 4281.0 142.2 27.58 43.05 287.4 5.97 0.0176 1.01535 
150.0 11.86 0.7391 3410.0 4492.0 143.6 27.16 41.46 295.9 6.15 0.0181 1.01455 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 595 

Thermophy,ica I properties of methane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mol/dm 3 J/mol .lImol J/(mol'K) J!(mo!'K) m/, "I'u-s W/(m'K) Const. 

155.0 11.29 0.7039 3560.0 4696.0 144.9 26.83 40.26 303.7 6.34 0.0186 1. (] !J86 

160.0 10.7~ 0.6728 .l/lJa.\! 41i':l:">.O 14b.1. 26.::'11 j9 • .ll .II I .2 (). ;'52 0.0191 1.01324 
170.0 9.947 0.6201 3991.0 5281.0 148.5 26.20 37.96 :124.9 6.88 0.0202 1.01220 
180.0 9.248 0.5764 4268.0 5656.0 IS0.7 25.96 37.05 337.6 7.24 0.0216 1.01134 
190.0 8.655 O.S395 4540.0 6023.0 152.7 25.82 36.43 349.4 7.61 0.0362 1.01062 
200.0 R. 14~ 0.S(71) 4809.0 6385.0 154.5 25.75 36.00 360.5 7.96 0.0238 1.00999 
205.0 7.912 O.4Y32 4942.0 6565.0 155.4 25.74 35.85 365.8 8.14 0.0240 1.00970 
210.0 7.695 0.4796 5076.0 6743.0 156.3 25.74 35.72 371.0 8.32 0.0244 1.00944 
215.0 7.491 0.4669 5208.0 6922.0 157.1 25.76 35.62 376.0 8.49 0.0249 1.00919 
nO.o 7.298 0.4549 5341.0 7100.0 157.9 25.78 35.54 381.0 8.67 0.0254 1.00895 
230.0 6.944 0.4329 5606.0 7455.0 ]59.5 2:;.87 35.45 390.5 9.02 0.02{.4 1.00852 

240.0 6.625 0.4130 5872.0 7809.0 161.0 26.00 35.44 3')9.7 9.36 0.0275 1.00813 
250.0 6.337 0.3950 6138.0 8164.0 162.5 26.17 35.49 408.4 9.70 0.0286 1.00777 
260.0 6.073 0.3786 6406.0 8519.0 163.9 26.38 35.60 416.8 10.0 0.0297 1.00745 
270.0 5.832 0.3635 6675.0 8876.0 165.2 26.6.1 35.77 424.9 10.4 0.0309 1.00715 
280.0 5.611 0.3497 6947.0 9235.0 166.5 26.92 35.97 432.8 10.7 0.0321 1.00688 
290.0 5.406 0.3370 7221.0 9596.0 167.8 27.23 :l6.23 440.3 11.0 0.03::14 1.00663 
300.0 5.216 0.3251 7499.0 9959.0 169.0 27.58 36.52 447.6 11. 3 0.0347 1.00640 
310.0 5.040 0.3141 7779.0 10~.10.0 170.2 27.% 36.85 454.7 11. 7 O.O::lh<l 1.00618 
320.0 4.875 0.3039 8064 .0 10700.0 171.4 28.36 37.21 461.5 12.0 0.0:174 1.00598 
330.0 4.722 0.2943 8352.0 11070.0 172.5 28.79 37.60 468.2 12.3 0.0388 1.00579 

340.0 4.578 0.2853 8645.0 11450.0 173.7 29.25 38.02 474.7 12.6 0.0402 1.00562 
3:50.0 4.443 0.2169 8942.0 11530.0 114.8 29.72 38.46 4l1] .0 12.9 0.0417 1.00:545 
360.0 4.315 0.2690 9244.0 12220.0 175.9 30.22 38.93 487.2 13.2 0.0432 1.00529 
370.0 4.195 0.2615 9550.0 12610.0 176.9 30.73 39.42 493.2 13.5 0.0448 1.00515 
380.0 4.082 '0.2545 9862.0 13010.0 178.0 31.26 39.92 499.1 13.8 0.0463 1.00501 
400.0 3.873 0.2414 10500.0 13810.0 180.1 32.35 40.97 510.5 14.3 0.0495 1.00475 
420.0 3.685 0.2297 11160.0 14650.0 182.1 33.48 42.07 521.6 14.9 0.0528 1.00452 
440.0 3.515 0.2191 11850.0 15500.0 184.1 ,~4.63 43.19 532.3 15.4 0.0562 1.00431 
460.0 3.360 0.2094 12550.0 16370.0 186.0 35.79 44.32 542.7 ]6.0 0.0597 1.004] 2 
480.0 3.218 0.2006 13280.0 17270.0 187.9 36.94 45.46 552.9 16.5 0.0633 1.00395 

500.0 3.088 0.1925 14030.0 18190.0 189.8 38.08 46.57 562.9 17.0 0.0668 1.00379 
520.0 2.968 0.1850 14810.0 19130.0 191.7 39.18 47.66 572.7 17.5 0.0704 1.00364 
540.0 2.857 0.1781 15600.0 20100.0 193.5 40.23 48.70 582.4 18.0 0.0740 1.00351 
560.0 2.754 0.1717 16420.0 21080.0 195.3 41.22 49.67 591.9 18.5 0.0775 1.00338 
580.0 2.658 0.1657 17260.0 22080.0 197.0 42.14 50.57 601.3 19.0 0.0810 1.00326 
600.0 2.569 0.1602 18110.0 23100.0 198.7 42.95 51.38 6]0.7 19.5 0.0844 1.00315 

1.00 Ml'a isobar 

90.93a 452.1 28.18 -5727.0 -5691.0 67.96 34.0S 53.37 1540.0 206.0 0.225 1.67781 
100.0 439.8 27.41 -5241.0 -5205.0 73.05 33.44 54.02 1458.0 158.0 0.209 1 .65617 
120.0 411.0 25.62 -4]39.0 -4100.0 83.11 32.60 56.60 1257.0 'J8.8 0.176 1.60599 
1 ~O 0 395 ') 24 63 -,566 0 - 3526 0 87.71 32.00 58.42 1150.0 gO.o 0.160 1 57877 
140.0 377.9 23.55 -2972 .0 -2930.0 92.13 31.57 60.99 1037.0 67.0 0.145 1.54925 
149.109b 359.4 22.40 -2392 .0 -2347.0 96.16 31.12 64.97 920.3 56.2 0.131 1.51811 
149.109h 15.52 0.9673 3285.0 4319.0 140.9 27.98 45.38 286.5 6.20 0.0186 1.01907 
150.0 15.54 0.9689 3309.0 4341.0 141.0 27.92 45.17 287.8 6.23 0.0187 1.()l911 
1:;:;.0 14.70 0.9161 3'170.0 4562.0 142.5 27.4;'5 43.15 296.1 6.41 0.0192 1.01806 
160.0 13.97 0.8709 3625.0 4774.0 ]43.8 27.08 41.65 305.0 6.59 0.0196 1.01717 

165.0 13.34 0.8313 3776.0 4979.0 ]45.1 26.79 40.50 312.7 6.77 0.0201 1.01638 
170.0 12.77 0.7962 3923.0 5179.0 146.3 26.56 39.59 nf!.o 6.95 0.0207 1.01569 
180.0 11 .81 0.7361 4209.0 5568.0 148.5 26.23 38.26 333.6 7.30 0.0222 1.01450 
190.0 11.01 0.6862 4488.0 5946.0 150.5 26.02 37.37 346.0 7.66 0.0392 1.01352 
200.0 10.33 0.6437 4763.0 6316.0 \52.4 25.91 36.75 357.7 8.01 0.0243 1.01268 
205.0 10.02 0.6247 4898.0 6499.0 153.3 25.88 36.52 363.2 8.19 0.0244 1.01230 
210.0 9.737 0.6069 5034.0 6681.0 154.2 2S.86 36.33 368.6 8.37 0.0248 1.01195 
215.0 9.469 0.5903 5168.0 6863.0 155.1 25.87 ~6. 18 373.9 8.54 0.0252 1.01163 
220.0 9.218 0.5746 5303.0 7043.0 155.9 25.88 36.06 379.0 8.71 0.0257 1.01132 
230.0 8.758 0.5459 5571.f) 7403.0 157.5 25.95 35.89 388.8 9.06 0.0267 1.01075 

240.0 8.345 0.5202 5839.0 7761.0 159.0 26.07 35.82 398.2 9.40 0.0277 1.01024 
250.0 7.973 0.4970 6107.0 8120.0 160.5 26.23 35.R3 407.1 9.74 0.0288 1.00979 
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596 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties or methane - Continued 

T J)en~i ry Densi ty E II S \." Cp S(1und Visco Therm. Die!. 

K kg/m3 moJldmJ llmol J/mol J/(mol'l\ ) J((m(\I'K) m/s fJ l'a's W/(m'K) Canst. 

260.0 7.6~6 (). ,1759 6377. n 8478.0 161.9 2h.43 ~5.90 415.7 10. \ 0.0299 \ .OO93? 
nO() 7 ~77 () ,j'i67 66A8 () g&<8 () 16, ) J6 67 "<I', 01 A?A () lOA o 0311 1 ()ORGG 
280.n 7. ().1,1 0.4391 6921.0 9199.0 164.6 26.95 36.21 431.9 10.7 0.0323 1.00865 
290.0 6.784 () .4228 7197.\) 9562.0 165.S 27.27 36.44 439.6 11.0 0.0336 1.00833 
300.0 6.542 0.4078 7476.0 9928.0 167.1 27.6\ 36.71 447.0 11.4 0.0349 1.00803 
310.0 6.319 1>.3939 7757. [) lO3()O.O 168.3 27.99 .n.02 454.2 11.7 0.0362 1.00776 
320.0 6. J 10 0.3809 8043.0 10670.0 169.5 28 .. 19 37.37 461. I 12.0 0.0376 1.00750 
":lO.O 5.916 0.3688 8332.0 1 H).10. () 170.6 28.82 37.75 467.9 12.3 0.0390 1.00726 

.140.0 5.n,j ().3574 8626.0 11420.0 171.7 29.27 38.16 474.4 12.6 0.0404 1.0070-1 
350.0 5.563 0.3468 8923.0 11 ~ 10.0 172 .9 29.74 38.59 480.8 12.9 0.0419 1.00683 
360.0 5.<103 0.336B 9226.0 12200.0 174.0 30.24 39.05 487.0 13.2 0.0434 1.00663 
370.0 5.252 0.3273 9533.0 12590.0 175.0 30.75 39.53 493.1 13.5 0.0449 1.00645 
38().() 5:109 ().~184 9846.0 12990.0 176.1 31.27 40.02 499.0 13.8 0.0464 1.00627 
400.0 4.846 0.3021 10490.0 13800.0 178.2 32.36 41.06 510.6 14.4 0.0496 1.00595 
4l0.0 4.609 0.2873 1115(J.O 1,1630.0 180.2 3.1.49 42.15 521.1 14.9 0.0530 1.00566 
440.0 4.~95 n.2740 11 83(). 0 15480.0 182.2 34.64 43.26 532.5 15.5 0.0564 1.00540 
46().O 4.2()1 0.2618 12540.il ](1360.0 184.1 35.80 44.39 542.9 16.0 0.0598 1.00516 
480.0 4.02-' 0.2508 1327().O 172!iO.O 186.0 36.95 45.52 553. I 16.5 0.0634 1.00494 

5()O.O .1.860 0.2406 14020.0 18180.0 187.9 38.09 46.63 563.2 17.0 0.0669 1.00474 
520.0 .'l.709 0.2312 14800.0 19120.0 189.8 .19.19 47.71 573.0 17.5 n.m05 1.00455 
540.0 .1.:'571 0.2226 15590.0 20090.0 191.6 40.24 48.74 582.7 18.0 0.0741 1.00438 
560.0 3.442 0.2145 16410.0 21070.0 193.4 41.23 49.72 592.2 18.5 0.0776 1.00423 
5BO.0 3.322 0.2071 17250. [) 22080.0 195.2 42.14 50.61 601.7 19.0 0.0811 1.0040S 
GOO.1i .1..2 II O • .2()OI 11)IUU.O .1.\ 1 II\J.U 190.9 4.t.9{) :51.4.t 611.1 19.:5 U.UlS4:l I.U0394 

1.20 M Pa isobar 

90.98" 452.1 28.18 -5726.0 -5683.0 67.97 34.05 53.35 1541.0 207.0 0.225 1.67790 
100.0 439.9 27.42 -5244.0 -5200.0 73.03 :>3.45 54.00 1459.0 158.0 0.209 1.65642 
120.0 411. 2 25.63 -4143.0 -4096.0 83.09 32.60 56.55 1259.0 99.1 0.176 1.60635 
1:l0.0 395.5 24.65 -3571.0 -3522.0 87.68 32.10 58.34 1153.0 81.2 0.161 1.57923 
140.0 378.2 23.S~ -2978.0 -2927.0 92.09 31.58 60.87 1040.0 67.3 0.146 1.54984 
150.0 358.7 22.36 -2354.0 -2300.0 96.41 31 .09 64.86 919.3 55.8 0.130 1.5169~ 
153.198° 350.9 21.87 -2131.0 -2076.0 97.89 30.95 67.15 870.8 52.1 0.125 1.50401 
153.19Sb 18.67 \ .16,) 3314.0 4345.0 139.8 28.35 47.84 285.8 6.43 0.0197 1.02299 
155.0 18.47 1.151 3371.n 4413.n 140.2 28.17 47.02 289.n 6.50 0.n198 1.02214 
160.0 17.43 1.0R6 3537.0 4642.0 141.7 27.66 44.62 298.3 6.67 n.02{)3 1.02145 

165.0 16.55 I.OJI .1697.0 4860.0 143.0 27.27 42.86 306.9 6.84 0.0207 1.02036 
170.0 1~. 78 0.9836 .1851.0 5071.0 144.3 26.95 41.52 314.8 7.02 0.0213 1.01941 
175.0 15.10 0.9414 4001.0 5276.0 145.5 26.71 40.47 322.3 7.19 0.0219 1.01857 
180.0 14.50 0.9036 4148.0 5476.0 146.6 26.51 39.63 329.4 7.37 0.0228 1.01783 
190.0 13.45 n.S387 4435.0 5866.0 148.7 26.23 38.40 342.6 7.72 0.0428 1.01654 
200.0 12.58 0.7842 4715.0 6245.0 150.7 26.07 37.57 354.8 8.07 0.0248 1.01546 
205.0 12.19 0.76()0 485.1.0 6432.0 151.6 26.02 37.25 360.6 8.24 0.0249 1.01498 
210.0 11.83 O.B7S 4991 .0 6618.0 152.5 25.99 36.99 366.2 8.42 0.0252 1.01454 
215.0 11. 49 0.7165 5128.0 6802.0 153.4 25.98 36.78 371.7 8.59 0.0255 1.01412 
220.0 11.18 0.6969 5264.0 6986.0 154.2 25.98 36.60 376.9 8.76 0.0260 1.01374 

225.0 10.88 0.67R4 5400.0 7168.0 155.fl 26.00 36.46 382.1 8.93 0.0265 1.01337 
?lO.O 1(1. nO (\.hIlH) .';'i:\';.0 7V'iO.() l'i"i R ?fo.()1 :l1i.:1" :\Wl.1 'Ll0 n.m.lil} 1.01101 
240.0 10.09 0.6291 5806.0 7713.0 157.4 26.14 36. il2 396.7 9.44 0.0280 1.01240 
250.0 9.63.1 0.6004 6077.0 8075.0 158.8 26.29 36.17 405.9 9.78 0.0290 1.01183 
260.0 9.216 0.5745 6348.0 8437.0 160. :; 26.48 36.20 414.7 10.1 0.0301 1.01132 
270.0 8.837 0.5509 6621.n 8799.0 151.6 26.72 36.29 423.1 10.4 0.0313 1.01085 
280.0 8.491 0.5292 6896.0 9163.0 162.9 26.99 36.45 431.2 10.8 0.0325 1.01043 
290.0 8.172 a.50g,1 7173.0 9528.0 164.2 27 .. 'r) 36.65 438.9 11.1 0.0337 1.01004 
300.0 7.878 0.'1910 7452.0 9896.0 165.5 27.64 36.91 446.4 11. 4 0.0350 1.00968 
310.0 7.605 0.4741 7735.0 10270.0 166.7 28.01 31.20 453.7 11. 7 0.0363 1.00934 

no.o 7.~:;2 0.4583 8022.0 106'10.0 167.9 28. '11 37.53 460.7 12.0 0.0377 1.00903 
330.0 7.116 0.4435 8312.0 11020.0 169.0 28.84 37.90 467.5 12.3 0.0391 1.00874 
340.0 6.895 0.4298 8606.0 114()0.O 170.2 29.29 38.30 474.2 12.6 0.0405 1.00847 
350.0 6.688 0.4169 8905.0 11780.0 171. J 29.76 38.72 4S0.6 12.9 0.0420 1.00B21 
361l.0 6.493 n .4048 9208.() 12170.0 172 .4 10.25 39.17 486.9 13.2 0.0435 1.00797 
370.0 6.310 0.3933 9516.0 12570.0 173.5 30.76 39.64 493.0 13.5 0.0450 1.00775 
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Thermophysical properties or methane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 j/mo] j/mol J/(mo]'K) j/(mol'K) m/s IlPa-s W/(m'K) Const. 

380.0 6.138 0.3826 9829.0 12970.0 174.5 31.29 40.13 499.0 1.1.8 0.0466 1.00754 
400.0 5.820 0.3628 10470.0 13780.0 176.6 32.38 41.15 510.6 14.4 0.0498 1.00715 
420.0 5.535 0.3450 11130.0 14610.0 178.7 33.50 42.23 521.8 14.9 0.0531 1.00680 
440.0 5.277 0.3289 11820.0 15470.0 180.6 34.65 43.33 532.6 15.5 0.0565 1.00648 

460.0 5.042 0.3143 12530.0 16350.0 182.6 35.81 44.45 543.1 16.0 0.0599 1.00619 
480.0 4.828 0.3009 13260.0 17250.0 184.5 36.96 45.57 553.4 16.5 0.0635 1.00593 
500.0 4.632 0.2887 14010.0 18170.0 186.4 38.10 46.68 563.4 17.1 0.0670 1.00569 
520.0 4.451 0.2774 14790.0 1911O.() 188.2 39.20 47.76 573.3 17.6 0.0706 1.00547 
540.0 4.284 0.2670 15580.0 20080.0 190.1 40.25 48.79 583.0 18.1 0.0742 J .00526 
560.0 4.129 0.2574 16400.0 21060.0 191.9 41.24 49.76 592.6 18.5 0.0777 1.00507 
580.0 3.985 0.2484 17240.0 22070.0 193.6 42.15 50.65 602.1 19.0 0.0812 I.OO4~'J 

600.0 3.851 0.2401 18090.0 23090.0 195.4 42.97 51.45 611.5 19.5 0.0845 1.00473 

1.40 MPa isobar 

91.04a 452.2 28.19 -5725.0 -5675.0 67.97 34.05 53.34 1542.0 207.0 0.225 1.67799 
100.0 440.1 27.43 -5246.0 -5195.0 73.01 33.46 53.97 1461.0 159.0 0.209 1.65667 
120.0 411.5 25.65 -4146.0 -4097..0 83.06 32.61 56.50 1261.0 99.3 0.177 1.60671 
130.0 395.8 24.67 -3575.0 -3518.0 87.65 32.11 58.26 1155.0 81.4 0.161 1.57968 
140.0 378.6 23.60 -2983.0 -2924.0 92.05 31.59 60.74 1044.0 67.5 0.146 1.55043 
150.0 359.2 22.39 -2361.0 -2299.0 96.36 31.10 64.63 923.6 56.1 0.131 1.51779 
156.824b 343.0 21.38 -1895.0 -1829.0 99.42 30.82 69.51 826.1 48.8 0.120 1.49091 
156.824° 21.92 1.366 3332.0 4356.0 138.9 28.70 50.54 284.8 6.65 0.0207 1.02703 
160.0 21.26 1.325 3439.0 4496.0 139.7 28.33 48.53 291.0 6.76 0.0210 1.02620 
165.0 20.03 1.249 3610.0 4732.0 141.2 27.80 45.82 300.6 6.93 0.0214 1.02469 

170.0 19.00 1.184 3773.0 4955.0 142.5 27.39 43.85 309.4 7.10 0.0219 1.02341 
175.0 18.11 1 1:19 39310 5171 0 143 g "17.07 42 37 317 5 727 0.0"6 t .0'-'.30 
180.0 17.33 1.080 4083.0 5380.0 145.0 26.82 41.22 325.1 7.44 0.0234 I.Q2133 
190.0 16.00 0.9974 4379.0 5783.0 147.1 26.45 39.56 339.2 7.78 0.0470 1.01969 
200.0 14.91 0.9292 4666.0 6173.0 149.1 26.2" 38.45 352.0 8.13 0.0253 1.01834 
205.0 14.43 0.8993 4807.0 6364.0 150.1 26.17 38.04 358.0 8.30 0.0253 1. 01775 
210.0 13.98 0.8716 4947.0 6553.0 151.0 26.12 37.70 363.8 8.47 0.0255 1.01720 
215.0 13.57 0.8458 5086.0 6741.0 151.9 26.10 37.41 369.4 8.64 0.0259 1.01669 
220.0 13.18 0.8219 5224.0 6927.0 152.7 26.09 37.18 374.9 8.81 0.0263 1.01621 
225.0 12.82 0.7994 5361.0 7113.0 153.6 26.10 36.99 380.2 8.98 0.0268 1.01577 

230.0 12.49 0.7783 5499.0 7297.0 154.4 26.12 36.84 385.3 9.15 0.0272 1.01535 
240.0 11.87 0.7397 5772.0 7665.0 155.9 26.21 36.63 395.2 9.48 0.0282 1.01459 
250.0 11.31 0.7053 6045.0 8030.0 157.4 26.35 36.52 404.6 9.82 0.0293 1.01391 
260.0 10.82 0.6742 6319.0 8395.0 158.9 26.53 36.51 413.6 10.1 0.0304 1.01329 
270.0 10.36 0.6460 6593.0 8761.0 160.2 26.76 36.57 422.2 10.5 0.0315 1.01274 
280.0 9.950 0.6202 6870.0 9127.0 161.6 27.03 36.69 430.4 10.8 0.0327 1.01223 
290.0 9.571 0.5966 7148.0 9495.0 162.9 27.33 36.87 438.3 11.1 0.0339 1.01176 
300.0 9.222 0.5748 7429.0 9865.0 164.1 27.67 37.11 445.9 11.4 0.0352 1.01133 
310.0 8.899 0.5547 7713.0 10240.0 165.3 28.04 37.38 453.2 11.7 0.0365 1.01094 
320.0 8.600 0.5360 8001.0 10610.0 166.5 28.44 37.70 460.4 12.0 0.0379 1.01057 

330.0 8.321 0.5187 8292.0 10990.0 167.7 28.86 38.05 467.2 12.4 0.0393 1.01022 
340.0 8.060 0.5024 8587.0 11370.0 168.8 29.31 38.44 473.9 12.7 0.0407 1.00990 
350.0 7.816 0.4872 8886.0 11760.0 170.0 29.78 38.85 480.4 13.0 0.0421 1.00960 
360.0 7.587 0.4729 9190.0 12150.0 171.1 30.27 39.29 486.7 13.2 0.0436 1.00932 
370.0 7.372 0.4595 9499.0 12550.0 172 .1 30.78 39.75 492.9 13.5 0.0451 1.00906 
380.0 7.169 0.4469 9813.0 12950.0 173.2 31.30 40.23 498.9 13.8 0.0467 1.00881 
400.0 6.796 0.4236 10460.0 13760.0 175.3 32.39 41. 25 510.6 14.4 0.0499 1.00835 
4?'O.O 6.161 O. dOn 11120.0 1.1600.0 177.3 33.52 <12 31 521.9 15.0 0.0532 1.0079<1 
440.0 6.159 0.3839 11810.0 15450.0 179.3 34.66 43.41 532.7 15.5 0.0566 1.00757 
460.0 5.884 0.3668 12520.0 16330.0 181.3 35.82 44.52 543.3 16.0 0.0600 1.00723 

480.0 5.633 0.3511 13250.0 17230.0 183.2 36.97 45.63 553.6 16.6 0.0636 1.00692 
500.0 5.404 0.3368 14000.0 18160.0 185.1 38.11 46.73 563.7 17.1 0.0671 1.00664 
520.0 5.192 0.3236 14780.0 19100.0 186.9 39.21 47.80 573.6 17.6 0.0707 1.00638 
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Thermophysicai propertic~ 0f methane - Continued 

T Density Density E 1·1 S C" r:p Sound Vi.~c. Therm. DieL 

K mol/dm 3 J/mol J/mol J((rnol'K) Jl(rnol'K) m/s W/(m'K) Const. 

540.0 4.997 0.;1115 15570.0 20070.0 188.8 40.26 48.83 583.3 IS .J 0.0743 1.00614 
560.0 4.816 0.3002 16390.0 21060.0 190.6 41.25 49.80 592.9 18.6 0.0778 1.00592 
580.0 4.M8 0.2897 17230.0 22060. () 192.3 42.16 50.69 ·602.4 19.0 0.0813 1.00571 
600.0 4.492 0.2800 18080.0 23080.0 194.1 42.97 51.49 611. 8 19.5 0.0846 1.00552 

1.60 MP" !S\Jbar 

91.09a 452.3 28.19 -5724.0 -5667.0 67.98 34.06 53.33 1543.0 207.0 0.225 1.67809 
100.0 440.2 27 .44 -5248.0 -5190.0 72 .99 33.47 53.95 1462.() 159.0 0.209 1.65692 
120.0 411.7 25.66 -4150.0 -4087.0 83.03 32.62 56.46 1263.0 99;6 0.177 1.60707 
130.0 396.0 24.69 -3579.0 -3515.0 87.61 32.12 58.19 1158.0 81.7 0.161 1.58013 
140.0 378.9 23.62 -2989.0 -2921.0 92.01 31.60 60.62 1047.0 67.7 0.146 1.55101 
150.0 359.7 22.42 -2369.0 -2298.0 96.31 31.10 64.41 927.8 56.4 0.131 1.51858 
155.0 348.8 21.74 -2042.0 -1969.0 98.47 30.59 67.27 863.4 51.3 0.124 1.50051 
160.095b 335.5 20.91 -1677.0 1601.0 100.8 30.72 72 .09 784.9 45.9 0.115 1.47855 
160.095b 25.27 1.575 3339.0 4355.0 138.0 29.05 53.53 283.5 6.87 0.0218 1.03121 
165.0 23.87 1.488 3515.0 4590.0 139.4 28.41 49.68 293.7 7.03 0.0222 1.02947 

170.0 22.49 1.402 3690.0 4831.{) 140.9 27.88 46.75 303.5 7.19 0.0227 1.02775 
175.0 21 .. 1;1 1.329 3856.0 .sO.s9.0 142.2 27.47 44.154 312.4 7.3::; 0.0233 1.026JO 
180.0 20.32 1.267 4015.0 5278.0 143.4 27.15 43.06 320.6 7.52 0.0242 1.02505 
185.0 19.44 1.212 4170.0 5490.0 144.6 26.89 41.83 328.3 1.68 0.0261 1.02396 
190.0 18.66 1.163 4321.0 5697.0 145.7 26.69 40.85 335.6 7.85 0.0519 1.02-299 
200.0 17.32 1.079 4615.0 6098.0 147.8 26.41 39.42 349.0 8.19 0.0259 1.02133 
205.0 16.73 \.043 4759.0 6294.0 148.7 26.32 38.89 355.3 8.36 0.0258 1.02060 
210.0 16.19 1.009 4902.0 6487.0 149.7 26.26 38.45 361.4 8.53 0.0260 1.01994 
215.0 15.70 0.9785 5043.0 6678.0 150.6 26.22 38.09 367.2 8.70 0.0263 1.01932 
220.0 15.24 0.9497 5183.0 6868.0 151.4 26.20 37.79 372.9 8.86 0.0267 1.01875 

225.0 14.81 0.9229 5323.0 7056.0 152.3 26.19 37.54 378.3 9.03 0.0271 1.01822 
230.0 14.40 0.8979 5462.0 7244.0 153.1 26.21 37.34 383.6 9.20 0.0275 1.01773 
235.0 14.03 0.8743 5600.0 7430.0 153.9 26.24 37.18 388.8 9.37 0.0280 1.01726 
240.0 13.67 0.8522 57:18.0 7615.0 154.7 26.28 37.06 393.8 9.53 0.0285 1.01682 
:250.0 13_02 0.8115 6013.0 7985.0 156.2 26.41 36.&9 403.4 9.86 0.0295 1.01602 
260.0 12.43 0.7751 6289.0 8354.0 157.6 26.58 36.83 412.5 10.2 0.0306 1.01529 
270.0 11.90 0.7420 6566.0 8722.0 159.0 26.80 36.85 421.3 10.5 0.0317 1.01464 
280.0 11.42 0.7120 6844.0 9091.0 160.4 21.07 36.94 429.6 10.8 0.0329 1.01405 
290.0 10.98 0.6845 7123.0 9461.0 161.7 27.37 37.10 437.6 11. 1 0.0341 1.01350 
300.0 10.:;8 0.15.592 1406.0 9533.0 162.9 21.10 37.3J 445.4 11.5 0.0354 1.01300 

310.0 10.20 0.6359 7691.0 10210.0 164.2 28.06 37.57 452.8 11.8 0.0367 1.01254 
320.0 9.854 0.6142 7980.0 10580.0 165.4 28.46 37.81 460.0 12.1 0.0380 1.01212 
330.0 9.531 0.5941 8272.0 10960.0 166.5 28.88 38.20 466.9 12.4 0.0394 1.01172 
340.0 9.230 0.5754 8568.0 11350.0 167.7 29.33 38.58 473.1 12.7 0.0408 1.01135 
350.0 8.949 0.5578 8868.0 11740.0 168.8 29.80 38.98 480.2 13.0 0.0423 1.01100 
360.0 8.685 0.5413 9173.0 12130.0 169.9 30.29 39.41 486.6 13.3 0.0438 1.01068 
370.0 8.437 0.5259 9482.0 12520.0 171.0 30.80 39.86 492.8 13.6 0.0453 1.01037 
380.0 8.203 0.5113 9796.0 12930.0 172 .1 31 .. 12 40.34 498.9 13.9 0.0468 1.01008 
400.0 7.774 0.4846 10440.0 13740.0 174.2 32.40 41. 34 510.1 14.4 0.0500 1.00955 
420.0 7.389 0.4606 11110.0 14580.0 176.2 33.53 42.39 522.0 15.0 0.0533 1.00908 

440.0 7.042 0.4389 11790.0 15440.0 178.2 34.68 43.48 532.9 15.5 0.0567 1.00865 
460.0 6.726 0.4193 12500.0 16320.0 ISO. 1 35.83 44.S9 543.5 16.1 0.0601 1.00821 
480.0 6.439 0.4013 13240.0 17220.0 182.1 36.98 45.69 553.9 16.6 0.0637 1.00791 
500.0 6.176 0.3849 13990.0 18150.0 184.0 38.12 46.79 564.0 17. I 0.0672 1.00759 
520.0 5.933 0.3698 14770.0 19090.0 185.8 39.21 47.85 573.9 17.6 0.0708 1.00129 
540.0 5.710 0.3559 15560.0 20060.0 187.6 40.27 48.88 583.6 18.1 0.0744 1.00702 
560.0 5.503 0.3430 16380.0 21050.0 189.4 41.25 49.84 593.3 18.6 0.0779 ].00676 
580.0 5.311 0.3310 17220.0 22050.0 191. 2 42.17 50.73 602.8 19.0 0.0814 1.00653 
600.0 5.132 0.3199 18070.0 23080.0 192.9 42.98 51.52 612.2 19.5 0.0847 1.00631 

1.80 MPa isobar 

91.14a 452.3 28.19 -5723.0 -5659.0 67.99 34.06 53.31 1544.0 207.0 0.225 1. 67818 
100.0 440.4 27.45 -5250.0 -5185.0 72.96 33.48 53.93 1464.0 160.0 0.210 1.65716 
11.0.0 411.9 1.<; .f>1 _41<;1.0 -40!!.1.0 83.00 31 .. 63 56.41 1166.0 99.9 0.177 1.6074 .• 
130.0 396.3 24.70 -3584.0 -3511.0 87.58 32.13 58.12 1161.0 81.9 0.162 1.58057 
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Thermophysica] properties of methane - Continued 

T Density Density E H S Cv CD Sound Vise. Therm. 

K kg/m3 molldm 3 J/mo] J/mol J/(mo]'K) J/(mo]'K) m/s /Jl'a'S W/(m'K) Canst. 

140.0 379.3 23.64 -2995.0 -2918.0 91.97 :11.60 60.50 1050.0 68.0 0.146 1.55159 
150.0 360.1 22.45 -2377.0 -2296.0 96.26 31.11 64.20 931.9 56.6 0.132 1.51937 
155.0 349.4 21.78 -2052.0 1969.0 98.41 30.90 66.95 868.2 51.5 0.124 1.50146 
160.0 337.5 21.03 1711. () 1625.0 ]00.6 30.72 70.83 799.8 46.7 0.116 1.48177 
163.084b 328.3 20.46 -1473.0 -1385.0 102.1 30.65 74.96 746.5 43.4 0.111 1.46671 
163.084b 28.74 1.791 3339.0 4343.0 137.1 29 .~o 56.90 282.0 7 08 () O?:I0 1 035<;<; 
165.0 28.19 1.757 3408.0 4433.0 137.7 29.13 54.98 286.2 7.14 0.0231 1.03487 

170.0 26.31 1.640 3598.0 4696.0 139.3 28.43 50.46 297.2 7.29 0.0235 1.03252 
175.0 24.79 1.545 3775.0 4940.0 140.7 27.91 47.42 307.0 7.44 0.0241 1.03062 
180.0 23.51 1.465 3943.0 5171.U 14:.1..0 n.::>1 4::>.:.I.:J :Jl:l.9 l.tiO 0.02:51 1.02903 

185.0 22.41 1.397 4104.0 5393.0 143.2 27.19 43.59 324.2 7.76 0.0271 1.02765 
190.0 21.44 1.337 4261.0 5608.0 144.4 26.95 42.31 331.9 7.93 0.0577 1.02645 
200.0 19.81 1.235 4563.0 6021.0 146.5 26.60 40.48 346.1 8.26 0.0266 1.02443 
205.0 19.11 1.191 4710.0 6222.0 147.5 26.49 39.82 352.7 8.42 0.0263 1.02356 
210.0 18.47 1.151 4856.0 6419.0 148.5 26.40 39.27 359.0 8.59 0.0264 1.02276 
215.0 17.88 1 .115 4999.0 6614.0 149.4 26.34 38.81 365.0 8.75 0.0267 1.02203 

220.0 17.34 1.081 5142.0 6808.0 150.3 26.31 38.44 370.8 8.92 0.0270 J .02136 
22~.O lei. 63 1.049 5283.0 6999.0 151.1 26.29 38.13 376.5 9.09 0.0274 1.02073 
230.0 16.36 1.020 5424.0 7189.0 152.0 26.30 37.87 381.9 9.25 0.0278 1.02015 
235.0 15.92 0.9923 5564.0 7378.0 152.8 26.32 37.67 387.2 9.42 0.0283 1.01961 
240.0 15.51 0.9665 5703.0 7566.0 153.6 26.35 37.50 392 .3 9.58 0.0288 1.01909 
250.0 14.75 0.9193 5981.0 7939.0 155.1 26.47 37.27 402.2 9.91 0.0298 1.01816 
260.0 14.07 0.8771 6259.0 8311. 0 156.5 26.63 37.16 41 1.5 10.2 0.0308 1.01732 
270.0 13.46 0.8391 6538.0 8683.0 157.9 26.85 37.14 420.4 10.6 0.0319 L01657 
280.0 12.91 0.8046 6817.0 9054.0 159.3 27.10 37.20 428.9 10.9 0.0331 1.01588 
290.0 12.40 0.7731 7099.0 9427.0 160.6 27.40 37.32 437.0 11.2 0.0343 1.01526 

300.0 11.94 0.7442 7382.0 9801.0 161.9 27.73 37.51 444.8 11.5 0.0355 1.01469 
310.0 11.51 0.7175 7669.0 10180.0 163.1 28.09 37.75 452.4 11.8 0.0368 1.01416 
320.0 11.11 0.6928 7958.0 10560.0 164.3 28.48 38.03 459.6 12.1 0.0382 1.01367 
330.0 10.75 0.6699 8251.0 10940.0 165.5 28.90 38.36 466.7 12.4 0.0396 1.01322 
340.0 10.40 0.6486 8548.0 11320.0 166.6 29.35 38.72 473.5 12.7 0.0410 1.01280 
350.0 10.09 0.6286 8849.0 11710.0 167.8 29.82 39.11 480.1 13.0 0.0424 1.01240 
360.0 9.785 0.6099 9155.0 12110.0 168.9 30.31 39.53 486.5 13.3 0.0439 1.01203 
370.0 9.504 0.5924 9465.0 12500.0 170.0 30.81 39.98 492.8 13.6 0.0454 1.01169 
380.0 9.239 0.5759 9780.0 12910.0 171.0 31.33 40.44 498.9 13.9 0.0470 1.01136 
390.0 8.989 0.5603 10100.0 13310.0 172 .1 31. 87 40.93 504.9 14.2 0.0485 1.01105 

400.0 8.753 0.5456 10430.0 13720.0 173.1 32.42 41.43 510.7 14.4 0.0501 1.01076 
420.0 8.317 0.5185 11090.0 14560.0 175.2 33.54 42.47 522.1 15.0 0.0534 1.0H)23 
440.0 7.92<; 0.4940 117RO.0 15420.0 177.2 34.69 43.<;5 533.1 15.<; 0.0568 1.00974 
460.0 7.569 0.4718 12490.0 16310.0 179.1 35.84 44.65 543.7 16.1 0.0603 1.00930 
480.0 7.244 0.4516 13220.0 17210.0 181.1 .36.99 45.75 554.1 16.6 0.0638 1.00891 
500.0 6.947 0.4330 13980.0 18140.0 183.0 38.12 46.84 564.3 17.1 0.0673 1.00854 
520.0 6.674 0.4160 14760.0 19080.0 184.8 39.22 47.90 574.2 17.6 0.0709 1.00820 
540.0 6.422 0.4003 15550.0 20050.0 186.6 40.27 4lL92 584.0 18.1 0.0745 1.00789 
560.0 6.189 0.3858 16370.0 21040.0 188.4 41.26 49.88 593.6 18.6 0.0780 1.00761 
580.0 5.973 0.3723 17210;0 22050.0 190.2 42.17 50.77 603.2 19.1 0.0814 1.00734 

600.0 5.771 0.3597 18070.0 23070.0 191. 9 42.99 51.56 612.6 19.5 0.0848 1.00709 

2.00 MPa isohnr 

91. 19a 452.4 28.20 -5723.0 -<;652.0 611.00 .~4 .06 S3 .. ~O 1544.0 207.0 0.7.25 1.67827 
100.0 440.5 27.46 -5253.0 -5180.0 72.94 33.49 53.91 1465.0 160.0 0.210 1.65741 
120.0 412.1 25.69 -4156.0 -4079.0 82;97 32.64 56.36 1268.0 100.0 0.177 1.60778 
130.0 396.6 24.72 -3588.0 -3507.0 87.55 32.14 58.05 1163.0 82.2 0.162 1.58102 
140.0 379.6 23.66 -3000.0 -2916.0 91.93 31.61 60.38 1053.0 68.2 0.147 1.55216 
150.0 3GO.(j 22.48 -2384.0 -2295.0 %.21 .31.12 GJ.98 9JG.O 5G.9 0.132 1.52014 
155.0 350.0 21.81 -2061.0 -1969.0 98.35 30.90 66.65 872.9 51.8 0.124 1.50239 
160.0 338.2 21.08 1722.0 -1627.0 100.5 30.72 70.37 805.4 47.0 0.117 1.48293 
165.0 324.8 20.24 -1361.0 -1262.0 102.8 30.60 75.99 731.3 42.3 0.109 1.46100 
l65.843b 321.2 20.02 -1281.0 -1181.0 103.3 30.60 78. 18 710.2 41.2 0.107 1.45525 
165.843b 32.35 2.016 3330.0 4322.0 136.4 29.75 60.75 280.5 7.29 0.0242 1.04009 
170.0 30.57 1.905 3496.0 4545.0 137.8 29.07 55.44 290.3 7.41 0.0245 1.03786 
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(\Ill! B. A. YOUNGLOVE AND J. F. ELY 

Thermophysicai properties of methane - Continued 

T Density Density E H S Cv Cp Sound Vise: Therm. Diel. 

K kg/m3 moi/dm3 J/moi J/moi J/(mai'K) J/(mal'K) m/s /lPa-s W/(m'K) Canst. 

175.0 28.56 1. no :\687.0 4810.0 139.3 28.41 SO.91 301.2 7.55 0.0251 1.03534 
180.0 26.93 1 .678 3865.0 5057.0 140.7 27.91 47.85 311.0 7.70 0.0260 1.03330 
185.n 25.55 1.593 4035.0 5290.0 142.0 27.52 45.64 319.9 7.85 0.0284 1.03158 
190.() 24.37 1.519 4197.0 5514.0 143.2 27.22 43.97 328.1 8.01 0.0644 1.03010 
195.0 23.33 1.454 4355.0 5731.0 144.3 26.98 42.68 335.8 8.17 0.0297 1.02881 
200.0 22.40 J .396 4509.0 594 J .0 145.4 26.80 41.65 343.1 8.33 0.0273 1.02765 
205.0 21.57 1.344 4660.0 6148.0 146.4 26.66 40.82 349.9 8.49 0.0269 1.02662 
210.0 20.81 1.297 4808.0 6350.0 147.3 26.55 40.15 356.5 8.65 0.0269 1.02568 

215.0 20.12 1.254 4955.0 6549.0 148.3 26.47 39.59 362.8 R.82 0.0271 1.02482 
220.0 19.49 1.215 5099.0 6746.0 149.2 26.42 39.13 368.8 8.98 0.0274 1.02403 
225.0 18.90 1.178 5243.0 6941.0 150.1 26.39 38.75 374.6 9.14 0.0278 1.02331 
230.0 18.35 1.144 5385.0 7134.0 150.9 26.39 38.43 380.2 9.30 0.0282 1.02263 
235.0 17.85 1.112 5527.0 7325.0 151.7 26.40 38.17 385.6 9.47 0.0286 1.02200 
240.0 17.37 1 .083 5668.0 7515.0 152.5 26.43 37.96 390.9 9.63 0.0291 1.02141 
245.0 16.92 1.055 5809.0 7705.0 153.3 26.47 37.79 396.0 9.79 0.0295 1.02085 
250.0 16.50 1.029 5949.0 7893.0 154.1 26.53 37.66 401.0 9.95 0.0300 1.02033 
260.0 15.73 0.9805 6229.0 8269.0 155.6 26.69 37.49 410.5 10.3 0.0310 1.01938 
270.0 15.04 0.9372 6510.0 8644.0 157.0 26.89 37.43 419.5 10.6 0.0321 1.01852 

260.0 14.41 0.&980 6791.0 9015.0 1:;&.3 27. J 4 37.46 428.2 10.9 lLOJJ2 1.01774 
290.0 13.83 0.8623 7074.0 9393.0 159.6 27.43 37.56 436.4 11.2 0.0344 1. 01703 
300.0 13.31 0.8297 7359.0 9769.0 160.9 27.76 37.72 44,1.3 11 .5 0.0357 1.01639 
310.0 12.83 0.7996 7646.0 10150.0 162.2 28.12 37.94 452.0 11.8 0.0370 1.01579 
no.o 12.38 0.7718 7937.0 10530.0 163.4 28.51 38.20 459.3 12.1 0.0383 1.01524 
330.0 11. 97 0.7460 8231.0 10910.0 164.5 28.93 38.51 466.4 12.4 0.0397 1.01473 
340.0 11.58 0.7221 8529.0 11300.0 165.7 29.37 38.86 473.3 12.7 0.0411 1.01426 
350.0 11.23 0.6997 8831.0 11690.0 166.8 29.84 39.24 479.9 13.0 0.0426 1.01381 
360.0 10.89 0.6787 9137.0 12080.0 167.9 30.32 39.65 486.4 13.3 0.0440 1.01340 
370.0 10.57 0.6591 9448.0 12480.0 169.0 30.83 40.09 492.7 13.6 0.0455 1.01301 

380.0 10.28 0.6406 9763.0 12890.0 170.1 31.35 40.55 498.9 13.9 0.0471 1.01264 
390.0 9.998 0.6232 10080.0 13290.0 171.2 31. 88 41.03 504.9 14.2 0.0487 1.01230 
400.0 9.734 O.60()7 10410.0 13710.0 172 .2 32.43 41.52 510.8 14.5 0.0503 1.01197 
420.0 9.247 0.':;764 11080.0 14':;':;0.0 174.3 33.55 42.56 522.2 15.0 0.0535 1.01137 
440.0 8.809 0.5491 11770.0 15410.0 \76.3 34.70 43.63 533.3 15.6 0.0569 1.01083 
460.0 8.412 0.5243 12480.0 \6290.0 178.2 35.85 44.72 544.0 16.1 0.0604 1.01034 
480.0 8.050 0.5018 13210.0 17200.0 180.2 37.00 45.81 554.4 16.6 0.0639 1.00990 
500.0 7.719 0.4812 13970.0 18120.0 182.1 38.13 46.89 564.5 17.1 0.0674 1.00949 
520.0 7.415 0.4622 14750.0 19070.0 183.9 39.23 47.95 574.5 17.6 0.0710 1.00912 
540.0 7.135 0.4447 15540.0 20040.0 185.7 40.28 48.97 584.3 18.1 0.0745 1.00877 

560.0 6.875 0.4285 16360.0 21030.0 187.> 41.27 49.92 594.0 18.6 0.0781 1.00845 
580.0 6.634 0.4135 17200.0 22040.0 189.3 42.18 50.80 603.5 19.1 0.0815 1.00816 
600.0 6.410 0.3995 18060.0 23060.0 191.0 42.99 51.59 613.0 19.5 0.0849 1.00788 

2.50 MPa isobar 

91.32 a 452.5 28.21 -5720.0 -5632.0 68.02 34.07 53.26 1547.0 208.0 0.225 1.67851 
100.0 440.9 27.48 -5258.0 -5167.0 72.88 33.51 53.86 1469.0 161.0 0.210 1.65802 
120.0 412.6 25.72 -4165.0 -4068.0 82.90 32.66 56.25 1273.0 101.0 0.178 1.60867 
130.0 397.2 24.7fi -3598.0 -3497.0 87.46 32.16 57.87 1170.0 82.8 0.162 1.58211 
140.0 380.5 23.72 -3014.0 -2908.0 91.83 31.63 60.10 1061.0 68.8 0.148 1.55356 
150.n 361.8 22.55 -2402.0 -2292.0 96.08 31.13 63.48 946.1 57.5 0.133 1.52204 
155.0 351.3 21.90 -2082.0 -1968.0 98.20 3D.91 65.94 884.5 52.4 0.125 1.50466 
160.0 33? <} 21.19 -1749.0 -1631.0 100.3 30.72 69.3() 819.0 47.7 0.118 1.48573 
165.0 327.0 20.3~ -1395.0 -1273.0 102.5 30.59 74.21 748.0 43.1 0.110 1.46462 
170.0 311. 9 19.44 -1012.0 -883.4 104.9 30.55 82.28 668.2 38.5 0.103 1.44014 

171.962b 304.0 18.95 -833.5 -701.6 105.9 30.60 88.51 626.2 36.4 0.0996 1.42746 
171 .9n2b 42.15 2.627 3279.0 4231.0 134.6 30.64 73.37 276.0 7.83 0.0281 1.05248 
175.0 40.01 2.494 3421.0 442.1.0 135.7 29.99 65.62 284.6 7.69 0.028J 1.04978 
176.0 39.30 2.449 3468.0 4488.0 136.1 29.79 63.77 287.3 7.90 0.0284 1.04887 
178.0 37.99 2.368 3557.0 4612.0 136.3 29.43 60.35 292.5 7.94 0.0288 1.04722 
180.0 36.84 2.296 3641.0 4730.0 137.5 29.11 57.63 297.3 7.99 0.0293 1.04576 
185.0 34.40 2.145 3839.0 5005.0 139.0 28.48 52.69 308.3 8.11 0.0324 1.04269 
190.D 32.44 2.022 4023.0 5260.0 140.3 28.00 49.37 318.1 8.24 0.0866 1.04022 
195.0 30.78 1.919 4197.0 5500.0 141 . Ii 27.63 46.98 327.1 8.39 (L0333 1.03814 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 601 

Thermophysical properties of methane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mo! J/mo! J/(mol'K) J!(mol'K) mls pPa'S W/(m'K) Const. 

196.0 30.48 1.900 4231.0 5547.0 141. 8 27.56 46.58 328.8 8.41 0.0320 1.03777 

200.0 29.36 1.830 4364.0 5730.0 142.7 27.34 45.18 335.3 8.53 0.0295 1.03636 
205.0 28.11 1.752 4526.0 5953.0 143.8 27.12 43.78 343.0 8.68 0.0285 1.03480 
210.0 27.01 1.683 4684.0 6169.0 144.9 26.95 42.68 350.3 8.83 0.0283 1.03342 
215.0 26.01 1.621 4838.0 6380.0 145.9 26.82 41.78 357.2 8.99 0.0283 1.03217 
ao.v 1,;:'.11 1.;:,65 4969.0 6:587.0 146.8 26.73 41.0:5 363.7 9.14 0.02B:5 1.03104 
225.0 24.28 1.514 5139.0 6791.0 147.7 26.66 40.45 370.0 9.30 0.0287 1.03002 
230.0 23.52 1.466 5281.0 6992.0 148.6 26.63 39.96 376.0 9.45 0.0291 1.02907 
235.0 22.82 1.423 5433.0 1190.0 149.5 26.61 39.55 381.8 9.61 0.0294 1.02820 
240.0 22.17 1.382 5578.0 7387.0 150.3 26.62 39.21 387.4 9.77 0.0298 1.02739 
245.0 21.57 1.344 5723.0 7582.0 151.1 26.64 38.93 392.8 9.92 0.0302 1.02663 

250.0 21.00 1.309 5866.0 7777 .0 151.9 26.69 38.70 398.0 10.1 0.0307 1.02592 
260.0 19.96 1.244 6153.0 8162.0 153.4 26.82 38.38 408.0 10.4 0.0316 1.02464 
270.0 1<).04 1.187 6438.0 '8545.0 154.8 27.00 38.20 417.5 10.7 0.0327 1.0234<) 
280.0 18.21 J .135 6724.0 8926.0 156.2 27.24 38.13 426.4 11.0 0.0337' 1.02247 
290.0 17.46 1.089 7011.0 9307.0 157.6 27.52 38.15 435.0 11.3 0.0349 1.02154 
300.0 16.78 1.046 7299.0 9689.0 158.9 27.83 38.25 443.2 11.6 0.0361 1.02069 
310.0 16.15 1.007 7590.0 10070.0 160. I 28.18 38.42 451 .0 11.9 0.0374 1.01991 
320.0 1~.~8 0.'1710 7883.0 10460.0 161. 3 28.~7 38.64 458.6 12.2 0.0387 1.01920 
330.0 15.05 0.9378 8180.0 10850.0 162.5 28.98 38.91 465.8 12.5 0.0401 1.01854 
340.0 14.55 0.9070 8480.0 11240.0 163.7 29.42 39.22 472.9 12.8 0.0415 1.01793 

350.0 14.09 0.8784 8784.0 11630.0 164.8 29.88 39.58 479.7 13.1 0.0429 1.01736 
360.0 13.66 0.8516 9092.0 12030.0 166.0 30.37 39.96 486.3 13.4 0.0444 1.01683 
370.0 13.26 0.8265 9405.0 12430.0 167.1 30.87 40.38 492.7 13.7 0.0459 1.01633 
380.0 12.88 0.8030 9722.0 12840.0 168.2 31.39 40.82 498.9 14.0 0.0474 1.01587 
390.0 12.53 0.7808 10040.0 13250.0 169.2 31.92 41.28 505.0 14.2 0.0490 1. 01543 
400.0 12.1<) 0.759<) 10370.0 13660.0 170.3 32.46 41.76 511.0 14.5 0.0506 1.01501 
420.0 11.58 0.7215 11040.0 14510.0 172.3 33.58 42.76 522.6 15.1 0.0538 1.01425 
440.0 11.02 0.6870 11730.0 15370.0 174.3 34.73 43.81 533.7 15.6 0.0572 1.01357 
460.0 10.52 0.6558 12450.0 16260.0 176.3 35.88 44,88 544.5 16.1 0.0606 1.01295 
480.0 10.06 0.6274 13180.0 17170.0 178.2 37.03 45.96 555.0 16.7 0.0641 1.01239 

500.0 9.648 0.6014 13940.0 18100.0 180.1 38.16 47.03 565.3 17.2 0.0677 1.01187 
520.0 9.266 0.5776 14720.0 19050.0 182.0 39.25 48.07 575.3 17.7 0.0712 1.01140 
540.0 8.914 0.5556 15520.0 20020.0 183.8 40.30 49.08 585.2 18.2 0.0748 1.01097 
560.0 8.588 0.5353 16340.0 21010.0 185.6 41.29 50.02 594.9 18.6 0.0783 1. 01057 
580.0 8.286 0.5165 17180.0 22020.0 187.4 42.20 50.90 604.5 19.1 0.0817 1.01019 
600.0 8.005 0.4990 18040.0 23050.0 189.2 43.01 51.68 614.0 19.6 0.0851 1. 00985 

3.00 MPa isobar 

91.44a 452.7 28.22 -5718.0 -5612.0 68.05 34.08 53.23 1549.0 208.0 0.225 1.67874 
100.0 441.3 27.51 -5264.0 -5155.0 72.83 33.53 53.80 1473.0 162.0 0.211 1.65862 
120.0 413.2 25.75 -4173.0 -4057.0 82.83 32.68 56.13 1279.0 102.0 0.178 1.60954 
140.0 381.3 23.77 -3027.0 -2901.0 91. 73 31.65 59.83 1069.0 69.4 0.148 1.55494 
150.0 362.9 .22.62 -2420.0 -2288.0 95.96 31.15 63.01 955.8 58.1 0.134 1.52389 
160.0 341.5 21.29 -1774.0 -1633.0 100.2 30.73 68.35 832.1 48.4 0.119 1.48841 
165.0 329.1 20.51 -1428.0 -1282.0 102.3 30.58 72.68 763.7 43.9 0.112 1.46802 
170.0 314.8 19.62 -1056.0 -902,6 104.6 30.52 79.45 688.2 39.4 0.104 1.44476 
172.0 308.2 19.21 -896.1 -739.9 105.6 30.52 83.43 655.0 37.6 0.101 1.43426 
174.0 301.1 18.77 -727.9 -568.1 106.6 30.56 88.72 619.3 35.7 0.0988 1. 42279 

176.0 293.0 18.26 -547.9 -383.6 107.6 30.64 96.23 580.1 33.8 0.0962 1.40996 
177.0 '88.5 17 98 -451 7 -284.9 108.2 10.70 101.4 558.7 32.8 0.0951 1. ~O:l86 
177 .2 287.6 17.93 -431.9 -264.5 108.3 30.72 H>2.6 554.3 32.5 0.0949 1.40136 
177.245b 286.5 17.86 -414.3 -246.3 108.4 30.75 104.6 547.9 32.3 0.0945 1.39960 
177.245b 53.48 3.333 3184.0 4084.0 132.8 31.60 93.63 271.2 8.42 0.0338 1.06694 
180.0 50.19 3.129 3343.0 4302.0 134.0 30.81 79.34 280.5 8.42 0.0344 1.06273 
182.0 48.04 2..99.5 34.51.0 4453.0 134.9 30.31 72.33 286.8 15.43 0.03:53 1.0:5999 
184.0 46.23 2.881 3551.0 4593.0 135.6 29.90 67.24 292.4 8.45 0.0370 1. 05768 
186.0 44.65 2.783 3645.0 4723.0 136.3 29.54 63.36 297.7 8.48 0.0404 1.05567 
188.0 43.25 2.696 3734.0 4847.0 137.0 29.23 60.28 302.6 8.51 0.0492 1.05390 

190.0 42.00 2.618 3819.0 4965.0 137.6 28.95 57.76 307.2 8.55 0.119 1.05231 
195.0 39.35 2.453 4018.0 5241.0 139.1 28.39 53.12 317.8 8.66 0.0383 1.04895 
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r.Il~) B. A. YOUNGLOVE AND J. F. ELY 

II,ermophysical properties of methane - Continued 

J)ensiLY Den5jlY E Ii S Cv C p Suund Vi~c. Therm. Diet. 

K kg/m3 molldm3 limo: llmol ll(mol'K) ll(mol'K) mls ,iPa's W/(m·K) Const. 

196.0 38.88 2.424 4056.0 5294.0 139.3 28.31) 52.39 319.7 8.68 0.0362 1.04836 
198.0 38.00 2.369 4131.0 5397.0 139.9 28.12 51.08 323.6 8. i3 0.0336 1 .0~724 
200.0 ]7 .18 2.317 4204.0 5498.0 140.4 27.97 49.92 327.3 8.78 0.0322 1.04621 
202.0 36.41 2.269 4275.0 5597 .0 140.9 27.83 48.91 330.8 8.83 0.0313 1.04524 
204.0 35.69 2.224 4345.0 5694.0 141.3 27.70 48.00 334.3 8.88 0.0307 1.04433 
206.0 35.01 2.182 4414.0 5789.0 141. 8 27.59 47.20 337.6 8.93 0.0303 1.04347 
210.0 33.76 2.104 4549.0 5975.0 142.7 27.39 45.81 344.0 9.04 0.0299 1.04189 
215.0 32.36 2.017 4713.0 6200.0 143.7 27.20 44.43 351.6 9.18 0.029, 1.04014 

220.0 31.12 1.940 4873.0 6420.0 144.8 27.06 43.32 358.7 9.33 0.0297 1.03858 
225.0 30.00 1.S10 5029.0 6634.0 14:1.7 26.95 42.42 36:;.:; 9.47 0.0298 1.03711 
230.0 28.98 1.806 5183.0 6844.0 146.6 26.88 41.69 371.9 9.62 0.0300 1.03590 
235.0 28.05 1.748 5335.0 7051.0 147.5 26.84 41.09 378.1 9.71 0.0303 1.03473 
240.0 27.19 1.695 5485.0 7255.0 148.4 26.82 40.59 384.0 9.92 0.0307 1.03366 
245.0 26.40 1.645 5634.0 7457.0 149.2 26.82 40.18 389.7 10.1 0.0310 1.03267 
250.0 25.66 1.599 5781.0 7657.0 150.0 26.85 39.84 395.2 10.2 0.0314 1.03175 
255.0 24.97 1.557 5928.0 7856.0 150.8 26.89 39.56 400.6 10.4 0.0318 1.03089 
260.0 24.33 1.516 6074.0 8053.0 151.6 26.95 39.33 405.7 10.5 0.0323 1.03008 
270.0 23.15 1.443 6366.0 8444.0 153.1 27.12 39.01 415.6 10.8 0.0332 1.02862 

280.0 22 .10 1.378 6656.0 8833.0 154.5 27.34 38.83 424.9 11.1 0.0343 1.02731 
290.0 21.16 1. 319 6947.0 9221.0 155.8 27.60 38.77 433.7 Il .4 0.0354 1.02614 
300.0 20.31 1.266 7239.0 9609.0 157.2 27.91 38.80 442.1 11. 7 0.0366 1.02508 
310.0 19.53 1.217 7533.0 9998.0 158.4 28.25 38.91 450.2 12.0 0.0379 1. 02411 
3.lU. v J!LISI 1.17J 78:l':l.O 103':10.0 15':1.7 28.63 3':/.08 457.9 lZ.3 0.0392 I.O:l322 
330.0 18.16 1.132 8129.0 10780.0 160.9 29.04 39.31 465.3 12.6 0.0405 1.02241 
340.0 17.55 1.094 8431.0 11170.0 162.0 29.47 39.59 472 .5 12.9 0.0419 1.02165 
350.0 16.98 1.058 8737.0 11570.0 163.2 29.93 39.91 479.4 13.2 0.0433 1.02095 
360.0 16.45 1.026 9047.0 11970.0 164.3 30.41 40.27 486.2 13.5 0.0447 1.02029 
370.0 15.96 0.9950 9362.0 12380.0 165.4 30.91 40.66 492.7 13.8 0.0462 1.01968 

380.0 15.50 0.9662 9681.0 12790.0 166.5 31.42 41.08 499.1 14.0 0.0478 1.01911 
390.0 15.07 0.9392 10000.0 13200.0 167.6 31.96 41.53 505.2 14.3 0.0493 1.01858 
~OO.O 14.66 0.9137 10330.0 13620.0 168.7 32.50 41.99 511.3 14.6 0.0509 1.01 g07 
420.0 13.91 0.8670 11010.0 14470.0 170.7 33.61 42.97 523.0 15.1 0.0541 1.01714 
440.0 13.24 0.8251 11700.0 15340.0 172.8 34.75 43.99 534.3 IS.7 0.OS75 1.01631 
460.0 12.63 0.7873 12420.0 16230.0 174.7 35.90 45.04 545.2 16.2 0.0609 1.01556 
480.0 12.08 0.7529 13150.0 17140.0 176.7 37.05 46.11 555.7 16.7 0.0644 1.01488 
:100.0 11.:58 0.7216 13910.0 18010.0 US.6 38.18 47.16 :566.1 17.2 0.0679 1.01426 
520.0 I1.U 0.6928 14690.0 19020.0 180.4 39.27 48.19 576.2 17.7 0.Oit5 1.0B69 
540.0 10.69 0.6664 15500.0 20000.0 182.3 40.32 49.19 586.1 18.2 0.0750 1.01316 

560.0 10.30 0.6419 16320.0 20990.0 184.1 41.31 50.13 595.8 18.7 0.0785 1.01268 
580.0 9.935 0.6193 17160.0 22000.0 185.9 42.21 50.99 605.5 19.1 0.0820 1.01223 
600.0 9.597 0.5982 18010.0 23030.0 187.6 43.03 51.77 615.0 19.6 0.0853 1.01181 

3.50 MPa ioobaT 

91.57a 452.9 28.23 -5716.0 -5592.0 68.07 34.09 53.20 1551.0 208.0 0.226 1.67897 
100.0 441. 7 27.53 -5269.0 -5142.0 12.77 33.55 53.75 1477 .0 163.0 0.211 1.65923 
120.0 413.7 25.79 -41Bl.0 -4045.0 82.76 32.70 56.03 1284.0 102.0 0.179 1.6\040 
140.0 3112.1 23.82 -3040.0 -20593.0 91.64 31.67 39.51 1077.0 70.0 0.149 1.55630 
150.0 364.0 21.69 -2438.0 -2283.0 95.84 31,16 62.57 965.4 58.7 0.135 1.52568 
160.0 343.1 21.39 -1799.0 -1635.0 100.0 30.74 67.48 844.6 49.0 0.120 1.49097 
165.0 331.1 20.64 -1458.0 -1289.0 102.2 30.58 71. 34 778.7 44.6 0.113 1.47123 
170.0 317.4 19.78 -1096.0 -918.7 104.4 30.49 77.12 706.8 40.2 0.106 1.44899 
175.0 301.1 18.77 -697.4 -510.9 106.7 30.52 87.04 625.2 35.8 0.0990 1.42277 
176.0 297.3 18.53 -611. 3 -422.4 107.2 30.55 90.01 607.1 34.9 0.0978 1.41679 

178.0 289.1 18.02 -429.3 -235.1 108.3 30.64 97.83 568.2 33.0 0.0958 1.40374 
1110.0 279.5 17.~2 -229.1 -28.2 109.4 30.80 110.:2 514 4 30 9 00943 1.1R8/\O 

181.0 273.9 17.07 -118.5 86.5 110 .1 30.93 119.7 499.8 29.8 0.0938 1.37983 
181.910b 267.4 16.66 1.4 211.4 110.8 31.11 134.7 471.2 28.5 0.0934 1.36967 
181.910b 67.33 4.197 3033.0 3867.0 130.9 32.67 132.3 266.1 9.14 0.0440 1.08482 
185.0 60.83 3.791 3269.0 4192.0 132.6 31.47 95.47 278.8 9.02 0.0476 1.07641 
186.0 59.17 3.688 3335.0 4284.0 133.1 31.16 88.93 282.4 8.99 0.0504 1.07427 
188.0 56.37 3.514 3456.0 4452.0 134.0 30.62 79.49 289.0 8.97 0.0631 1. 07067 
1'90.0 54.05 3.369 3565.0 4604.0 134.8 30.18 72.92 294.9 8.97 0.167 1.06769 
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ThermophysicaJ properties of methane - Continued 

T Density Density E H S Cv Cr Sound Visco Therm. Die!. 

K kg/m3 moi/dm 3 Jimol llmol l/(mol'K) 11(mol'K) m/s ,IPa'S W/(m'K) Canst. 

192.0 52.07 3.245 3666.0 4745.0 135.6 29.80 68.04 300.3 8.98 0.0791 1.06515 

194.0 50.33 3.137 3761.0 4S77 .0 136.3 29.47 64.26 305.4 8.99 0.0500 1.06293 
196.0 48.79 3.041 3852.0 5002.0 136.9 29.18 61.22 :lIO.1 9.02 0.0418 1.06097 
198.0 47.41 2.955 3938.0 5122.n 137.5 28.93 58.73 314.6 9.05 0.0379 1.05920 
200.a 46.16 2.877 4021.0 5237.0 138.1 28.70 56.64 318.9 9.08 0.0357 1.05760 
202.0 45.01 2.805 4101.0 S:l49.0 1.18.6 28.50 54.86 :122.9 9.12 0.03-13 1.0561-1 
204.0 43.95 2.739 4179.0 5457.0 139.2 28.32 53.33 326.8 9.16 0.0334 1.05479 
206.0 42.96 2.678 4255.0 5562.0 139.7 28.16 52.00 330.6 9.20 0.0327 1.05354 
208.0 42.05 2.621 4330.0 5665.0 140.2 2~.O2 50.83 334.2 9.24 0.0322 1.05238 
210.0 41.19 2.567 4402.0 5766.n 140.7 27.89 49.79 337.7 9.29 0.0318 1.05129 
212.0 40.38 2.517 4474.0 5864.0 141.1 27.77 48.87 341.1 9.34 0.0315 1.U5027 

215.0 39.26 2.447 4579.0 6009.0 141.8 27.62 117.66 346.0 9.41 0.0313 1.04885 
220.0 37.57 2.342 4749.0 6243.0 142.9 27.41 46.02 353.8 9.54 0.0311 1.04672 
225.0 36.08 2.249 4914.0 6470,.0 143.9 27.26 44.72 361.1 9.67 0.0311 1.04484 
230.0 34.75 2.166 5075.0 6691.0 144.9 27.15 43.67 368.0 9.81 0.0312 1.04316 
235.0 33.54 2.091 5233.0 6907.0 145.8 27.07 42.82 374.6 9.94 0.0313 1.04164 
240.0 32.44 2.022 5388.0 7119.0 146.7 27.03 42.13 380.8 10.1 0.0316 1.04025 
245.0 31.43 1.959 5542.0 7l28.0 147.6 27.01 41.55 386.8 10.2 0.0319 1.03899 
2:;'0.0 3\!. :;'0 1.9VI :5694.0 7'.~' .0 14!L4 27.02 41.07 392.6 10.4 0.0322 1.03782 
255.0 29.63 1.847 5845.0 77:19.0 149.2 27.05 40.68 398.2 10.5 0.0326 1.03673 
260.0 28.83 1.797 5994.0 7942.0 150.0 27.09 40.35 403.6 10.7 0.0329 1.03572 

265.0 28.08 1.750 6143.0 8143.0 150.8 27.16 40.09 408.8 10.8 0.0334 1.03478 
270.0 27.37 1.706 6291.0 8343.0 151.5 27.23 39.87 413.8 11.0 0.0338 1.03390 
280.0 26.08 1.626 6587.0 8740.0 153.0 27.44 39.57 423.4 11 .2 0.0348 1.03229 
290.0 24.93 1.554 6883.0 9135.0 154.2- 27.69 39.42 432.5 11.5 0.0359 1.03085 
300.0 23.89 1.489 7178.0 9529.0 155.7 21.98 39.37 441.2 11.8 0.0371 t .02955 
310.0 22.95 1,4:<1 7476,0 9922 0 157,0 ')8 n 39,41 44Q.~ 11.1 O.03R3 1.02838 
320.0 22.09 1.377 7715.0 10320.0 158.2 28.69 39.54 457.4 12.4 0.0396 1.02730 
330.0 21.30 1.328 8017 .0 10710.0 159.4 29.09 39.72 465.0 12.7 0.0409 1.02632 
340.0 20.57 1.282 8382.0 11110.0 160.6 29.52 39.97 472.3 13.0 0.0423 1.02541 
350.0 19.89 1.240 8690.0 11510.0 161.8 29.97 40.26 479.3 13.3 0.0437 1.02457 

360.0 19.27 1.201 9002.0 11920.0 162.9 30.45 40.59 486.2 13.6 0.0451 1.02379 
370.0 18.68 1.164 9319.0 12320.0 164.0 30.95 40.96 492 .8 13.8 0.0466 1.02306 
380.0 18.13 1.130 9639.0 12740.0 165.1 31.46 41.35 499.2 14.1 0.0481 1.02238 
390.0 17.62 1.098 9965.0 13 150.0 166.2 31.99 41.78 50S.5 14.4 0.0496 1.02174 
400.0 17.13 1.068 10290.0 13570.0 167.3 :n .53 42.22 511.6 14.7 0.0512 1.02114 
.120.0 16.25 1.013 10nO.0 14430.0 169.4 33.64 43.17 523.5 15.2 0.0544 1.02005 
440.0 15.46 0.9634 11670.0 15300.0 111.4 34.78 44.17 534.8 15.7 0.0578 1.01906 
460.0 14.74 0.9189 12380.0 16t90.0 113.4 35.93 45.21 545.8 16.2 0.0612 1.01818 
480,0 14 09 ° 8785 131'0,0 171100 175 3 37.07 46 '5 5%.5 1 h, g 0.0641'; I.Oln!! 
500.0 13.50 0.8417 13880.0 18040.0 177.2 38.20 .41.29 566.9 17.3 0.0682 1.01664 

520.0 12.96 0.8080 14670.0 19000.0 179.1 39.29 48.31 577.0 17.8 0.0717 1.01598 
540.0 12.47 0.777fJ 15470.0 19980.0 181.0 40.34 49.30 587.0 18.2 0.0752 1.01536 
560.0 12.01 0.7484 16290.0 20970.0 182.8 41.33 50.23 596.8 18.7 0.0787 1.01479 
580.0 11.58 O.72!9 17140.0 21980.0 184.5 42.23 51 .08 606.5 19.2 0.0822 1.01427 
600.0 II. 19 0.6972 17990.0 23010.0 186.3 43.04 51. 85 616.1 19.7 0.0855 1.01378 

4.00 MPa ioobar 

91.70n 453.0 28.24 -5714.0 -5572.0 68.09 34.09 53.17 1553.0 209.0 0.226 1.67919 
100.0 442.0 27.55 -5274.0 -5129.0 72.72 33.57 53.70 1481.0 164.0 0.212 1.65982 
120.0 JlH.2 25.82 -II 189.0 -4031\ .0 82.69 32.71 55.92 1289.0 103.0 0.1St) 1.61125 
140.0 382.9 23.87 -3053.0 -2885.0 91.54 31.69 59.33 Hl84.0 70.6 0.150 1.55762 
150.0 365.1 22.75 -2454.0 -2279.0 95.73 31.18 62.16 974.7 59.3 0.135 1.52743 
160.0 344.6 21.48 -1823.0 -1636.0 99.87 30.74 66.69 856.7 49.7 0.121 1.49343 
165.0 333.0 20.75 -1487.0 -1295.0 102.0 30.58 70.16 792.9 45.3 0.114 1.47426 
170.0 J19.a 19.94 -113.1.0 -932.2 104.1 30.47 7;5. J 7 724.1 41.0 0.107 1.4;5291 
175.0 304.5 18.98 -748.8 -538.1 106.4 30.46 83.22 647.6 36.7 0.100 1.42825 
176.0 301.1 18.77 -666.9 -453.7 106.9 30.47 85.49 631.0 35.9 0.0993 1.42274 

178.0 293.6 18.30 -495.9 -277.4 107.9 30.53 91.15 595.9 34.1 0.0973 1.41092 
180.0 285.3 17.78 -312.5 -87.6 109.n 30.63 99.17 557.6 32.2 0.0959 1.39769 
182.0 275.5 17.17 -110.7 122.2 110.1 30.81 111.7 514.6 30.2 0.0954 1.38235 

J. PhyS. Chem. Ref. Data. Vol. 16, No.4, 1987 



604 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane - Continued 

T Density Density E IJ S Cv Cp Sound Visco Therm. Die!. 

K kg/m~ mo!/dm3 limo! llmol J/(mo!'K) J/(mo!'K) m/s /iPa's W/(m'K) Canst. 

184.0 263.3 16.41 122.5 366.2 111. 5 31. !2 1]5.2 464. I 27.9 0.0967 1.36341 
185.0 255.6 15.93 260.7 511.8 112.2 31.37 158.1 433.9 26.5 0.0985 1.35145 
185.5 250.9 15.64 339.5 595.2 112.7 31.5·1 176.5 416.7 25.7 0.0998 1.34436 
186.089 iJ 243.8 15.20 454.1 717.3 113.3 31.83 217.3 391.2 24.6 0.102. 1.3.'348 
186.089b 86.30 5.379 2786.0 ~S29 .0 \28.S B.93 2~8.4 260.7 10.1 0.0679 1.109?() 
190.0 71.29 4.444 3212.0 4112.0 131.6 31.89 110.9 280.1 9.65 0.236 1.09000 
l'n.O 67 10 J 18~ J359.0 4316.0 132.6 31.24 9,\. 09 287.4 9.56 0.1011 1.08454 

193.0 65.37 4.075 3425.0 4407.0 133. I 30.97 88.32 290.7 9.53 0.0744 1.08230 
194.0 63.82 3.978 3487.0 4493.0 133.5 30.72 83.ti2 293.8 9.51 0.0613 1.08029 
19:".0 62.41 3.890 3546.0 4574.0 134.0 30.49 79.70 296.8 9.49 0.0540 1.07846 
196.0 61.1 J J.809 .\602.1,1 46:>2.0 1.14.4 .\'.J.2~ /6 .•• ~ 2':!':!. / ':!.4!S U.04'J2 1.07b/':! 
198.0 58.81 3.666 3708.0 4799.\) 135.1 29.90 7) .02 30S.[) 9.47 0.0435 1 . O1:l8~ 
200.0 56.81 3.541 3808.0 4937.0 135.8 29.57 66.87 310.1 9.47 0.0402 1.07125 
202.0 55.04 3.431 3902.0 5067.n 136.4 29.29 63.55 314.8 9.49 0.0381 1.06897 
204.0 53.45 3.332 3991.0 5192.0 137.1 29.04 60.84 319.2 9.50 0.0366 1.06693 
206.0 52.01 3.242 4077 .0 5311.0 137.6 28.82 58.57 323.5 9.53 0.0355 1.06509 
208.0 50.6') 3.160 4160.0 :'>426.0 138.2 28.62 56.64 327.6 9.55 0.0347 1.06340 

210.0 49.48 3.084 4241.0 5538.0 138.7 28.44 54.98 331.5 9.59 0.0341 1.06185 
212.0 48.36 3.0i4 4319.0 5646.0 139.2 21>.29 53.54 335.2 9.62 0.0337 1.06042 
214.0 47.31 2.949 4396.0 5752.0 139.7 28.14 52.28 338.8 9.66 0.0333 1.05909 
216.0 46.34 2.888 4471.0 5856.0 140.2 28.02 51.16 342.3 9.70 0.0330 1.05784 
218.0 45.42 2.831 4544.0 5957.0 140.7 27.90 50.16 345.7 9.74 0.0328 1.05668 
220.0 44.56 2.777 4616.0 6056.0 141.1 27.80 49.28 349.0 9.78 0.0327 1.05558 
225.0 42.60 2.655 4791.0 6298.0 142.2 27.59 47.42 356.9 9.90 0.0324 1.05309 
230.0 40.87 2.548 4961.0 6531.0 143.3 27.44 45.96 364.2 10.0 0.032 .. 1 1.05090 
235.0 39.33 2.452 5126.0 6758.0 144.2 27.33 44.79 371.2 10.1 0.0324 1 .04895 
240.0 37.94 2.365 52S8.0 6979.0 145.2 27.25 43.84 377.8 10.3 0.0326 1.047'2.Q 

245.0 36.68 2.286 5447.0 7196.0 146.1 27.21 43.06 384.1 10.4 0.0328 1.04561 
250.0 35.52 2.214 5604.0 7410.0 146.9 27. J 9 42.42 390;2 10.5 0.0330 1.04415 
255.0 34.46 2.148 5759.0 7621.0 147.8 27.20 41. 88 396.0 10.7 0.0333 1.04281 
260.0 33.47 2.087 5912.0 7829.0 148.6 27.23 41.44 4ClI.6 10.8 0.0337 1.04157 
265.0 32.56 2.029 6064.0 80:l~.O 149.4 27.28 41.0B 407.0 11.0 0.0340 1.04042 
270.0 31.70 1.976 6216.0 8240.0 150.1 27.35 40.78 412.2 11. 1 0.0345 1.03934 
275.0 30.90 1.926 6367.0 8443.0 150.9 21.44 40.54 417 .3 1l.2 0.0349 \ .()3834 
280.0 30.15 1.879 6517.0 8646.0 151.6 27.54 40.35 422.1 11.4 0.0354 1.03739 
290.0 28.77 1.793 6817.0 9048.0 153.0 27.77 40.09 431.5 11.7 0.0364 1.03566 
300.0 27.54 1.716 7117.0 9448.0 154.4 28.06 39.96 440.4 11.9 0.0376 1.03411 

310.0 26.42 1.647 7418.0 9847.0 155.7 28.38 39.93 448.9 12.2 0.0388 1.03272 
320.0 25.40 1.583 7720.0 10250.0 156.9 28.75 40.00 457.0 12.5 0.0400 1.03145 
330.0 24.47 1.525 8025.0 10650.0 158.2 29.14 40.14 464.7 12.8 0.0413 1.03028 
340.0 23.62 1.472 8333.0 11050.0 159.4 29.57 40.35 472 .1 13.1 <l.<l427 1.02922 
350.0 22.83 1.423 8643.0 11450.0 160.5 30.02 40.60 479.3 13.4 0.0441 1.02823 
360.0 22.09 1.377 8957.0 11860.0 161.7 30.49 40.91 486.3 13.6 0.0455 1.02732 
370.0 21.41 1.335 9276.0 12270.0 162.8 30.99 41.25 493.0 13.9 0.0469 1.02647 
360.0 20.77 1 .29~ 9~9B .0 12690.fJ 163.9 .31. :50 41.62 499.:5 14.2 O.04M 1.02:567 
390.0 20.18 1.258 9"125.0 13110.0 165.0 32.02 42.03 505.9 14.5 0.0500 1.02493 
400.0 19.62 1.223 10260.0 13530.0 166.1 32.56 42.46 512.0 14.7 (J.0515 1.02423 

410.0 19.09 1.190 10590.0 13950.0 167.1 :13.11 42.91 518.1 15.0 O.05:n 1.02358 
420.0 18.59 1.159 10930.0 14390.0 168.2 3.1.67 43.38 524.0 15.3 0.0547 1.01296 
440.0 17.68 1.102 11630.0 15260.0 170.2 34.81 44.36 535.5 15.8 0.0580 1.02182 
460.0 16.~S 1.051 12350.0 16160.0 172 .2 35.95 45.37 546.6 16.3 0.0614 1.02080 
480.0 16.11 1.004 13090.0 17080.0 174.2 37.10 46.40 557.3 16.8 0.0649 1.01988 
500.0 15.43 0.9617 13860.0 19020.0 176.1 38.22 ·17.43 567.7 17.3 0.0684 1.01903 
520.0 14.81 0.9230 14640.0 18980.0 178.0 39.31 48.44 577.9 17.8 0.0719 1.01826 
540.0 14.24 0.8874 15450.0 19950.0 179.8 40.36 49.41 588.0 18.3 0.0755 1.01756 
560.0 13.71 0.8546 16270.0 20950.0 181.6 41.34 50.33 597.8 18.8 0.0790 1.01690 
580.0 13.22 0.8243 17110.0 21970.<i 183.4 42.25 51.18 607.5 19.2 0.0824 1.01630 

600.0 12.77 0.7960 17970.0 23000.0 185.1 43.06 51.94 617.1 19.7 0.0857 1.01574 
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Thermophysical properties of methane - Continued 

T Density Density E 

K kg/m3 moildm3 J/mo! 

4.20 MPa isobar 

91.7Sa 453.1 28.24 -5713.0 -5565.0 68.10 34.10 53.15 1554.0 209.0 0.226 1.67929 
100.0 442.2 27.56 -5277 .0 -5124.0 72.70 33.57 53.68 1482.0 164.0 0.212 1.66006 
120.0 414.4 25.83 -4192.0 -4030.0 82.67 32.73 55.88 1291 .0 103.0 0.180 1.61159 
140.0 383.3 23 . 89 -3058,0 -188? () 91 . ~1 ~1 .69 59.23 1087.0 70.8 0.150 1.55815 
150.0 365.5 22.78 -2461.0 -2277.0 95.68 31.18 62.00 978 .4 59.5 0.136 1.52812 
160.0 345.2 21.52 -1832.0 -1637.0 99.81 30.75 66.39 861.4 49.9 0.122 1.49438 
165.0 333.7 20.80 1499.0 -1297.0 101.9 30.58 69.72 79S.4 45.5 0.114 1.47543 
170.0 320.8 19.99 -1147.0 -937.0 104.1 30.46 74.47 730.7 41.3 0.107 1.45441 
175.0 305.8 1!:1.06 -'/6"/.9 -547.6 106.3 30.44 111.93 656.0 37.1 0.101 1.4;)028 
176.0 302.5 18.85 -687.4 -464.6 106.8 30.45 84.00 639.9 36.2 0.0998 1.42493 

178.0 295.3 18.41 -520.0 -291.8 107.8 30.50 89.06 606.0 34.5 0.0978 1.41351 
180.0 287.3 17.91 -341. 7 107.1 10S.S 30.58 96.01 569.3 32.7 0.0964 1.40084 
182.0 278.1 17.33 -147.S 94.5 109.9 30.73 106.4 528.8 30.7 0.0960 1. 38641 
184.0 267.0 16.65 70.7 323.0 111 .2 30.98 124.0 482.5 28.6 0.0974 1.36916 
185.0 260.3 16.23 195.0 453.9 111.9 31.17 138.9 455.9 27.4 0.0994 1.35880 
186.0 252.3 15.73 336.8 603.9 112.7 31.44 163.5 425.6 26.0 0.103 1.34643 
186.:5 247.5 1.5.43 416.0 6<)0.3 113.1 31.62 183.7 108.1 :15.2 0.105 1.33904 
187.0 241.8 15.07 510.7 789.4 113.7 31.85 215.4 388.9 24.3 0.109 1.33034 
187.5 234.5 14.62 622.9 910.2 114.3 32.18 275.4 366.0 23.2 0.113 1.31938 
187.644b 231.3 14.42 669.8 961.1 114.6 32.34 315.1 356.3 22.8 0.114 1.31454 
187.644b 97.12 6.053 2632.0 3326.0 127.2 34.53 361. 9 258.5 10.7 0.0910 1.12407 
190.0 81.69 5.0n 300O.U :HS31.U Ll9.9 32.8:5 1:51.9 277..9 10.1 0.270 1.10362 

191.0 78.12 4.869 3109.0 3971.0 130.6 32.38 130.0 277.4 9.99 0.286 1.09893 
191.5 76.61 4.775 3155.0 4034.0 130.9 32.18 122.1 279.5 9.94 0.159 1.09694 
192.0 75.22 4.689 3198.0 4094.0 131.2 31.98 115.5 281.5 9.90 0.117 1.09514 
193.0 72.78 4.536 3278.0 4204.0 131.8 31.64 105.2 285.3 9.84 0.0820 1.09194 
194.0 70.66 4.404 3351.0 4305.0 132.3 31. 33 97.29 288.8 9.79 0.0668 1.08918 
195.0 68.79 4.288 3419.0 4399.0 132.8 31.05 91.09 292.1 9.75 0.0583 1.08674 
196.0 67.11 4.183 3483.n 4487.0 133.3 30.80 86.05 295.2 9.72 0.0528 1.08456 
197.0 65.59 4.088 3544.0 4571.0 133.7 30.56 81.87 298.2 9.70 0.0490 1.08259 

198.0 64.20 4.002 3602.0 4651.0 134.1 30.35 78.33 301.1 9.69 0.0462 1.08079 
199.0 62.92 3.922 3657.0 4728.0 134.5 30.16 75.28 303.8 9.68 0.0440 1.07913 
200.0 61. 74 3.848 3710.0 4802.0 134.9 29.97 72.64 306.4 9.67 0.0423 1.07760 
20ot.O :59.60 J.7I:5 3812.0 4943.0 13.5.6 29.6.5 615026 311.5 9.66 0.0398 1.07484 
204.0 57.71 3.597 3908.0 5076.0 136.2 29.36 64.77 316.2 9.67 0.0381 1.07241 
206.0 56.02 3.492 3999.0 5202.0 136.8 29.11 61.91 320.6 9.68 0.0368 1.07023 
208.0 54.49 3.396 4087.0 5323.0 137.4 28.88 59.53 324.9 9.70 0.0359 1.06827 
210.0 53.09 3.309 4171.0 5440.0 138.0 28.69 57.51 329.0 9.72 0.0352 1.06648 
212.0 51.81 3.229 4253.0 5554.0 138.5 28.51 55.78 332.9 9.75 0.0346 1.06483 
214.0 50.62 3.155 4333.0 5664.0 139.0 28.35 54.28 336.6 9.78 0.0342 1.06331 

216.0 49.51 ~.O86 4410.0 5771.0 139.5 28.21 52.96 340.3 9.82 0.0339 1.06190 
218.0 48.48 3.022 4486.0 5876.0 140.0 28.0~ 51.80 343.8 9.85 0.0336 1.06059 
220.0 47.52 2.962 4560.0 5978.0 140.5 27.97 50.77 347.2 9.89 0.0334 1.05935 
222.0 46.61 2.905 4633.0 6079.0 140.9 27.86 49.84 350.5 9.93 0.0332 1.05819 
225.0 45.33 2.826 4740.0 6226.0 141.6 27.73 48.63 355.2 10.00 0.0331 1.05658 
230.1) 43.43 2.707 4914.0 6465.0 142.6 27.56 46.96 362.8 10.1 0.0329 1.05415 
235.0 41.74 2.601 5082.0 6697.0 143.6 27.43 45.64 369.9 10.2 0.0329 1.05200 
240.0 40.22 2.507 5241.0 6922.0 144.6 27.34 44.57 376.7 10.4 0.0330 1.05008 
245.0 38.84 2.421 5408.0 7143.0 145.5 27.29 43.70 383.1 10.5 0.03:12 1.04834 
250.0 37.59 2.34:1 5567.0 7.159.0 146.4 27.27 42.99 389.3 10.6 0.0334 1.04676 

255.0 36.44 2.271 5724.0 7573.0 147.2 27.27 42.39 395.2 10.7 0.0337 1.04530 
260.0 35.37 2.205 5879.0 7784.0 148.0 27.7.9 41.90 400.9 10.9 0.0340 1.04396 
265.0 34.39 2.143 6033.0 7992.0 148.8 27.34 41.50 406.3 11.0 0.0343 1.04272 
270.0 33.47 2.086 6185.0 8199.0 149.6 27.40 41.16 411.6 11.2 0.0347 1.04156 
275.0 32.61 2.033 6337.0 8404.0 150.4 27.4& 40.89 416.7 11 3 o 0:<51 1.04048 
280.0 31.80 1.982 6489.0 8608.0 151.1 27.58 40.67 421. 7 11.4 0.0356 1.03947 
290.0 30.33 1.890 6791.0 9013.0 152.5 27.81 40.36 431.2 11.7 0.0366 1.03762 
300.0 29.01 1.808 7092.0 9415.0 153.9 28.09 40.20 440.J 12.0 0.0378 1.03596 
310.0 27.82 1.734 7395.0 9817.0 155.2 28.41 40.15 448.7 12.3 0.0389 1.03447 
320.0 26.74 1.667 7698.0 10220.0 156.5 28.77 40.19 456.8 12.6 0.0402 1.03312 
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606 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysica \ properties of methane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Did. 

K kg/m3 mol/dm3 J/mol J/mol J/(mo!'K) J/(mol'K) m/s (J.Pa-s W/(m'K) Canst. 

330.0 25.75 1.605 8004.0 10620.0 157.7 29. t6 40.31 464.6 12.8 0.0415 1.03188 
340.0 24.84 1.549 8313.0 11020.0 158.9 29.59 40.50 472.1 13.1 0.0428 1.03075 
350.0 24.01 1.496 8624.0 11430.0 160.1 30.04 40. 7~ 479.3 13.4 0.0442 1.02970 
360.0 23.23 1.448 8939.0 11840.0 161.2 30.51 41.03 486.3 13.7 0.0456 1.02874 
370.0 22.51 1.403 9258.0 12250.0 162.4 31.00 41.37 493.1 13.9 0.0471 1.02784 
380.0 21. 83 1.361 9581.0 12670.0 163.5 31.51 41.73 499.6 14.2 0.0466 1.02700 
390.0 21.20 1.322 9909.0 13090.0 164.6 32.04 42.13 506.0 14.5 0.0501 1.02621 
400.0 20.61 1.285 10240.0 13510.0 165.6 32.58 42.55 512.2 14.8 0.0517 1.02547 
410.0 20.06 1.250 10580.0 13940.0 166.7 33.12 43.00 518.3 15.0 0.0532 1.02478 
420.0 19.53 1.217 10920.0 14370.0 167.7 33.68 43.46 524.2 15.3 0.0549 1.02413 

440.0 18.57 1.157 11620.0 15250.0 169.8 34.82 44.43 535.8 15.8 0.0582 1.02293 
460.0 17.70 1.103 12340.0 16150.0 171.8 35.96 45.43 546.9 16.3 0.0616 1.02185 
480.0 16.91 1.054 13080.0 17070.0 173.7 37.10 46.46 557.6 16.8 0.0650 1.02088 
500.0 16.20 1.010 13850.0 18010.0 175.6 38.23 47.48 568.1 17.3 0.0685 1.01999 
520 .. 0 15.55 0.9690 14630.0 18970.0 177 .5 39.32 48.48 578.3 17.8 0.0720 1.01918 
540.0 14.95 0.9316 15440.0 19940.0 179.4 40.37 49.45 588.3 18.3 0.0756 1.01844 
560.0 14.39 0.8971 16260.0 20940.0 181.2 41.35 50.37 598.2 18.8 0.0791 1.01775 
580.0 13.88 0.8652 17100.0 21960.0 183.0 42.26 51.21 607.9 19.2 0.0825 1.01711 
600.0 13.40 0.83.5.5 17960.0 22990.0 1114.7 43.07 51.97 617.6 J 9.7 O.Ol!58 1.016:>3 

4.40 MPa isobar 

91.80" 453.1 28.25 -5712.0 -5557.0 68.11 34.10 53.14 1555.0 209.0 0.226 1.67938 
100.0 442.3 27.57 -5279.0 -5119.0 72.67 33.58 53.66 1484.0 165.0 0.212 1.66030 
120.0 414.6 25.84 -4196.0 -4025.0 82.64 32.73 55.84 1294.0 103.0 0.180 1.61193 
140.0 383.6 23.91 -3063.0 -2879.0 91.47 31.70 59.14 1090.0 71.0 0.150 1.55867 
150.0 365 9 22.81 -JA6S .0 -227:5.0 9S.6~ 31.19 61.85 982.0 59.7 0.136 1.52880 
160.0 345.8 21.55 -1841.0 -1637.0 99.75 30.75 66.11 866.1 50.2 0.122 1.49533 
165.0 334.4 20.84 -1510.0 -1299.0 101.8 30.58 69.30 803.8 45.8 0.115 1. 47658 
170.0 321.7 20.05 -1161.0 -941.4 104.0 30.46 73.81 737.2 41.6 0.108 1.45586 
175.0 307.0 19.14 -786.3 -556.4 106.2 30.42 80.76 664.1 37.4 0.102 1.43224 
180.0 289.2 18.02 -369.0 -124.9 108.6 30.54 93.31 580.4 33.1 0.0970 1.40379 

182.0 280.5 17.48 -181.8 69.9 109.7 30.66 102.0 542.0 31.3 0.0966 1.39011 
184.0 270.3 16.85 25.4 286.6 110.9 30.86 115.9 498.9 29.2 0.0980 1.37415 
185.0 264.3 16.47 140.4 407.S 111.5 31.01 126.6 474.8 28.1 0.100 1.36486 
186.0 257.4 16.04 267.1 541.4 112.3 31.21 142.3 448.2 26.9 0.104 1.35423 
187.0 249.1 15.53 412.1 695.5 113.1 31. 50 168.5 418.0 25.5 0.110 1. 34149 
187.5 244.1 15.21 495.5 784.8 1U.6 31.69 189.9 400.9 24.7 0.115 1.33385 
188.0 238.1 14.8.1 591.0 887.5 114.1 31. 94 223.7 381.6 23.8 0.122 1.32483 
188.5 230.6 H .37 707.1 1013.0 114.8 32.28 287.2 359.1 22.7 0.132 1.31343 
188.6 228.7 14.26 734.3 10·13.0 114.9 32.37 307.6 354.0 22.5 0.135 1.31069 
188.8 224.6 14.00 795.4 1110.0 115.3 32.58 365.4 342.8 21.9 0.141 1.30444 

189.0 219.3 13.67 870.2 1192.0 115.7 32.85 470.0 329.8 21.2 0.149 1.29662 
189.1 216.0 13 .46 916.7 1243.0 116.0 33.02 565.7 322.2 20.8 0.154 1.29J68 
189.136b 213.9 13.33 945.2 1275.0 116.2 33.14 648.5 317.5 20.5 0.155 1.28855 
189.136b 112.8 7.031 2401.0 3027.0 125.4 35.20 767.0 256.6 11.7 0.152 1.14518 
190.0 98.48 6.138 2688.0 3405.0 127.4 34.17 288.9 263.9 10.9 0.306 1.12590 
190.5 94.22 5.87:1 2784.0 3533.0 128.1 33.78 230.7 267.1 10.7 3.84 1.12021 
191.0 90.91 5.667 2863.0 3639.0 128.7 33.44 196.4 270.0 10.6 0.324 1.11581 
191.5 88.19 5.497 2931.0 3731.0 129.1 33.15 173.4 272.6 10.5 0.179 1.11220 
192.0 85.86 5.352 2992.0 3814.0 129.6 32.88 156.7 275.0 10.4 0.130 1. 10913 
192.5 83.84 5.226 3047.0 3889.0 130.0 32.64 144.0 277.2 10.3 0.105 1.10645 

193.0 82.03 5.113 3098.0 3958.0 130.3 32.42 133.9 279.4 10.3 0.0903 1.10408 
193.5 80.41 5.012 3145.0 4023.0 130.7 32.22 125.7 281.4 10.2 0.0802 1.10194 
194.0 78.93 4.920 3190.0 4084.0 131.0 32.03 118.8 283.4 10.2 0.0729 1.09999 
195.0 76.31 4.757 3272.0 4197.0 131.6 31.68 lOS.0 287.1 10.1 0.0631 1.09656 
191:>.U 74.U:l 4.61:1 3348.0 4301.0 132.1 31.38 99.74 290.6 10.0 0.0567 1.09360 
197.0 72.05 4.491 3417.0 4397.0 132.6 31.10 93.26 293.9 9.97 0.0523 1.09100 
198.0 70.26 4.380 3483.0 4488.0 133.0 30.85 88.00 297.0 9.94 0.0491 1.08867 
199.0 68.65 4.279 3545.0 4573.0 133.5 30.62 83.62 299.9 9.91 0.0466 1.08657 
200.0 67.17 4.187 3604.0 4655.0 133.9 30.40 79.93 302.8 9.89 0.0446 1.08465 
201.0 65.82 4.102 3661.0 4734.0 134.3 30.21 76.76 305.5 9.88 0.0430 1.08289 

202.0 64.56 4.024 3715.0 4809.0 134.6 30.03 74.00 308.1 9.86 0.0417 1.08126 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 607 

Thermophysica! properties of methane - Continued 

T Density Density E S Sound 

K kg/m3 mol/dm3 J/mo! J/mo! J/(mo1'K) m/s iJPa-s W/(m-K) Canst. 

204.0 62.29 3.883 3819.0 4952.0 135.3 29.70 69.44 313.1 9.85 0.0397 1.07833 
206.0 60.30 3.758 3917 .0 5087.0 136.0 29.41 65.81 317.8 9.85 0.0382 1.07575 
208.0 58.51 3.647 4009.0 5216.0 136.6 29.16 62.85 322.3 9.86 0.0371 1.07345 
210.0 56.90 3.547 4098.0 5339.0 137.2 28.94 60.38 326.5 9.87 0.0363 1.07137 
212.0 55.43 3.455 4184.0 5458.0 137.8 28.74 58.29 330.6 9.89 0.0356 1.06948 
214.0 54.07 3.371 4267.0 5572.0 138.3 28.56 56.50 334.5 9.91 0.0351 1.06774 
316.0 5:2.83 3.:193 4348.0 5684 0 13& 8 n40 '\4.9<; :B8.2 9.94 0.0347 1.06614 
218.0 51.67 3.220 4426.0 5792.0 139.3 28.26 53.58 341.8 9.97 0.0344 1.06466 
220.0 50.58 3.153 4503.0 5898.0 139.8 28.14 52.38 345.4 10.0 0.0341 1.06327 

222.0 49.57 3.090 4578.0 6002.0 140.3 28.02 51.32 348.7 10.0 0.0339 1.06198 
224.0 4~.ol :5.U.5U 46:51.0 6104.0 140.7 27.92 :50.36 3:;2.0 10.1 0.0:'38 1.06076 
230.0 46.05 2.870 4866.0 6398.0 142.0 27.68 48.03 361.4 10.2 0.0335 1.05749 
235.0 44.19 2.755 5037.0 6635.0 143.1 27.53 46.54 368.7 10.3 0.0334 1. 05513 
240.0 42.54 2.651 5205.0 6864.0 144.0 27.43 45.34 375.6 10.4 0.0335 1.05303 
245.0 41.04 2.558 5369.0 7088.0 144.9 27.37 44.37 382.2 10.6 0.0336 1.05113 
250.0 39.69 2.474 5530.0 7308.0 145.8 27.34 43.58 388.4 10.7 0.0338 1.04941 
255.0 38.44 2.396 5688.0 7524.0 146.7 27.33 42.92 394.4 10.8 0.0340 1.04784 
260.0 37.30 2.325 5845.0 7738.0 147.5 27.35 42.37 400.2 10.9 0.0343 1.04639 
265.0 36.24 2.259 6000.0 7948.0 148.3 27.39 41. 92 405.7 11. 1 0.0346 1.04506 

270.0 35.25 2.197 6155.0 8157.0 149.1 27.45 41.55 411.1 11.2 0.0350 1.04381 
275.0 34.33 2.140 6308.0 8364.0 149.9 27.52 41.24 416.2 11.4 0.0354 1.04265 
280.0 33.47 2.086 6460.0 8570.0 150.6 27.62 40.99 421.3 11.5 0.0358 1.04157 
290.0 31. 89 1.988 6764.0 8978.0 152.0 27.84 40.64 430.8 11.8 0.0368 1.03959 
300.0 30.49 1.901 7068.0 9383.0 153.4 28.12 40.44 43'1.'1 12.U U.U:5ISU 1.03782 
310.0 29.23 1.822 7371.0 9787.0 154.7 28.44 40.36 448.5 12.3 0.0391 1.03624 
320.0 28.08 1. 750 7676.0 10190.0 156.0 28.79 40.38 456.7 12.6 0.0404 1.03480 
330.0 27.03 1.685 7983.0 10590.0 157.3 29.19 40.48 464.6 12.9 0.0417 1.03349 
340.0 ?,~.O7 1.62<; R293.0 11000.0 158.5 29.61 40.65 472.1 13.2 0.0430 1.03229 
350.0 25.19 1.570 8605.0 11410.0 159.6 30.05 40.88 479.4· 13.4 0.0444 1.03118 

360.0 24.37 1.519 8921.0 11820.0 160.8 30.53 41.16 486.4 13.7 0.0458 1.03016 
370.0 23.61 1.471 9241.0 12230.0 161.9 31.02 41.48 493.2 14.0 0.0472 1.02921 
380.0 22.90 1.427 9565.0 12650.0 163.0 31.53 41.84 499.8 14.2 0.0487 1.02832 
390.0 22.23 1.386 9893.0 13070.0 164.1 32.05 42.23 506.2 14.5 0.0502 1.02749 
400.0 21.61 1.347 10230.0 13490.0 165.2 32.59 42.65 512.4 14.8 0.0518 1.02672 
410.0 21.02 1. 310 10560.0 13920.0 166.3 33.14 43.09 518.5 15.0 0.0534 1.02599 
420.0 20.47 1.276 10910.0 14350.0 167.3 33.69 43.54 524.5 15.3 0.0550 1.02530 
440.0 19.46 1.213 1161O.U 15230.U 16\1.4 34.~3 44.5U 5J6.U 15.!l U.058J 1.02404 
460.0 18.54 1.156 12330.0 16130.0 171.4 35.97 45.50 547.2 16.3 0.0617 1.02290 
480.0 17.72 1.104 13070.0 17050.0 173.3 37.11 46.51 . 558.0 16.8 0.0651 1.02188 

500.0 16.97 1.058 13840.0 18000.0 175.2 38.24 47.53 568.4 17.3 0.0686 1.02095 
520.0 16.28 1.015 14620.0 18960.0 177.1 39.33 48.53 578.7 17.8 0.0721 1.02010 
540.0 15.65 0.9757 15430.0 19940.0 179.0 40.38 49.49 588.7 18.3 0.0757 1.01931 
560.0 15.07 0.9395 16250.0 20940.0 180.8 41. 36 50.41 598.6 18.8 0.0791 1.01859 
580.0 14.54 0.9060 17100.0 21950.0 182.6 42.26 51.25 608.4 19.3 0.0826 1.01793 
600.0 14.04 0.8749 17960.0 22980.0 184.3 43.0·7 52.01 618.0 19.7 0.0859 1.01731 

4.50 MPa isobar 

91. 83a 453.2 28.25 -5712.0 -5553.0 68.11 34.10 53.13 1555.0 209.0 0.226 1.67942 
100.0 442.4 27.58 -5280.0 -5117.0 72.66 33.58 53.65 1484.0 165.0 0.212 1.66042 
120.0 414.7 25.85 -4197.0 -4023.0 82.63 32.74 55.82 1295.0 104.0 0.180 1. 61210 
140.0 383.7 23.92 -3065.0 -2877.0 91. 45 31.71 59.09 1092.0 71.1 0.150 1. 55892 
150.0 366.1 22.82 -2471.0 -2274.0 95.61 31.19 61.77 983.8 59.8 0.136 1.52913 
160.0 346.1 21.57 -1845.0 -1637.0 99.72 30.75 65.97 868.4 50.3 0.122 1.49579 
165.0 334.7 20.86 -1515.0 -1299.0 101. 8 30.58 69.10 806.5 45.9 0.115 1.47715 
170.0 322.1 20.08 -1168.0 -943.6 103.9 30.45 73.50 740.4 41.7 0.108 1.45657 
17:5.0 307.6 19.18 -795.3 -560.6 106.1 30.41 80.20 668.1 37.6 0.102 1.43319 
180.0 290.1 18.08 382.1 133.2 108.6 30.52 92.10 585.7 33.3 0.0972 1.40520 

182.0 281.6 17.55 -197.8 58.6 109.6 30.63 100.2 548.2 31.5 0.0968 1. 39185 
184.0 271.7 16.94 4.7 270.3 110.8 30.81 112.6 506.5 29.5 0.0983 1. 37643 
186.0 259.5 16.18 237.2 515.4 112.1 31.13 135.0 458.2 27.3 0.104 1. 35756 
187.0 251. 9 15.70 373.2 659.7 112.9 31. 37 155.4 430.1 26.0 0.110 1.34586 
188.0 242.4 15.11 533.7 831.6 113.8 31.73 192.6 397.5 24.5 0.123 1. 33132 
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Thermophysical properties of methane Continued 

T Density Density E H S Cv Cp Sound Visco Therm. 

K kg/mJ molldm3 llmol limo! J1(mo!X) 11(mo!'K) mls 11Pa'S W/(m'K) Const. 

188.5 236.4 14.73 630.3 935.7 114.3 31.98 226.9 378.5 23.6 0.134 1.32218 
189.0 228.7 14.26 747.5 1063.0 115.0 32.33 290.5 356.3 22.5 0.152 1. 31066 
189.2 224.9 14.02 804.4 1125.0 115.3 32.51 335.4 346.1 22.0 0.163 1.30490 
189.4 220.3 13.73 871.3 1199.0 115.7 32.74 407.2 334.5 21.4 0.178 1.29800 
189.6 214.3 13.36 955.7 1293.0 116.2 33.05 545.7 321.0 20.6 0.199 1.28911 

189.7 210.3 B.l1 1010.0 1:\<i.'L 0 ll1i. <; "n.?6 6113.3 31?.9 10.1 0.?13 1 .183'.7 
189.8 205.1 12.78 1082.0 1434.0 117.0 33.55 973.9 303.1 19.5 0.230 1.27548 
189.858~ 200.5 12.49 1144.0 1504.0 117.3 33.80 1424.0 295.4 18.9 0.243 1.26872 
189.858 125.5 7.825 2211.0 2787.0 124.1 35.53 1677 .0 256.3 12.5 0.263 1.16252 
190.0 117.4 7.319 2352.0 2967.0 125.0 35.22 812.9 258.0 12.0 0.319 1.15144 
190.Z 111.9 6.977 2454.0 3099.0 12;5.7 34.93 ;549.2 2;59.6 11.7 0.472 1.14399 
190.4 108.1 6.739 2528.0 3196.0 126.2 34.69 431.6 261.5 11.5 1.06 1.13883 
190.6 105.1 6.553 2588.0 3275.0 126.7 34.48 362.7 263.0 11.3 1.85 1.13481 
190.8 102.7 6.399 2639.0 3342.0 127.0 34.29 316.7 264.3 11.2 0.551 1.13150 
191.0 100.6 6.268 2684.0 3402.0 127.3 34.12 283.5 265.6 11.1 0.342 1.12867 

191.2 98.70 6.152 2725.0 3456.0 127.6 33.97 258.1 266.9 11.0 0.254 1.12620 
191.4 97.05 6.049 2762.0 3506.0 127.9 33.82 238.1 268.1 10.9 0.205 1.12399 
191.6 95.56 5.956 2796.0 3552.0 128.1 33.68 221.8 269.2 10.8 0.174 1.12200 
191. 8 94.19 5.871 2828.0 3595.0 128.3 33.55 208.2 270.3 10.8 0.153 1.12018 
192.0 92.93 5.793 2858.0 3635.0 128.5 33.42 196.7 271.4 10.7 0.137 1.11851 
192.5 90.16 5.620 2927.0 3727.0 129.0 33.14 174.2 273.9 10.6 0.111 1.11482 
193.0 87.79 5.472 2988.0 3810.0 129.5 32.88 157.8 276.2 10.5 0.0947 L 11168 
193.5 85.71 5.343 3044.0 3886.0 129.8 32.64 145.1 278.5 10.4 0.0839 1.10893 
194.0 83.66 5.2;1.'1 3U9:l.U 3950.U 13U.2 32.43 135.U 280.6 10.4 0.0761 1.10649 
194.5 82.20 5.123 3143.0 4021.0 130.5 32.22 126.8 282.6 10.3 0.0702 1.10429 

195.0 80.68 5.029 3188.0 4083.0 130.9 32.04 119.9 284.5 10.3 0.0656 1.10230 
196.0 77.99 4.861 3271.0 4197.0 131.4 31.69 109.0 288.2 10.2 0.0588 1.09877 
197.0 75.67 4.717 3348.0 4302.0 132.0 31.39 100.7 291.6 10.1 0.0541 1.09572 
198.0 73.62 4.589 3418.0 4399.0 132.5 31.11 94.10 294.9 10.1 0.0506 1.09304 
199.0 71.78 4.475 3485.0 4490.0 132.9 30.86 88.77 298.0 10.0 0.0479 1.09065 
200.0 70.13 4.371 3547.0 4577.0 133.4 30.63 84.34 300.9 10.0 0.0458 1.08849 
201.0 68.61 4.277 3607.0 4659.0 133.8 30.42 80.59 303.7 9.99 0.0441 1.08652 
202.0 67.22 4.190 3664.0 4738.0 134.2 30.23 77 .38 306.4 9.97 0.0427 1.08471 
204.0 64.73 4.035 3772.0 4887.0 134.9 29.88 72.13 311.6 9.95 0.0405 1.08148 
206.0 62.55 3.899 3873.0 5027.0 135.6 29.57 68.02 316.4 9.94 0.0390 1.07866 

208.0 60.62 3.779 3969.0 ;'5160.0 136.2 29.31 64.70 321.0 9.94 0.0376 1.07617 
210.0 58.88 3.670 4061.0 5287.0 136.8 29.07 61.96 325.3 9.95 0.0369 1.07393 
212.0 57.31 3.572 4148.0 5408.0 137.4 28.86 59.66 329.4 9.96 0.0362 1.07190 
214.0 55.86 3.482 4233.0 5525.0 138.0 28.67 57.70 333.4 9.98 0.0356 1.07004 
216.0 54.54 3.399 4315.0 5639.0 138.5 28.51 56.01 337.2 10.0 0.0351 1.06834 
218.0 53.30 3.323 4395.0 5750.0 139.0 28.36 54.54 340.9 10.0 0.0348 1.06676 
220.0 52.16 3.251 4473.0 5857.0 139.5 28.22 53.24 344.5 10.1 0.0345 1.06529 
222.0 51.09 3.184 4550.0 5963.0 140.0 2"8.10 52.10 347.9 10.1 0.0343 1.06392 
224.0 50.08 3.122 4624.0 6066.0 140.4 28.00 51.07 351. 2 10.1 0.0341 1.06263 
226.0 49.13 3.063 4698.0 6167.0 140.9 27.90 50.16 354.5 10.2 0.0340 1.06142 

230.0 47.39 2.954 4841.0 6364.0 141. 7 27.74 48.59 360.7 10.3 0.0338 1.05920 
235.0 45.44 2.833 5015.0 6603.0 142.8 27.59 47.01 368.1 10.4 0.0337 1.05672 
240.0 43.71 2.725 5184.0 6835.0 143.7 27.48 45.74 375.1 10.5 0.0337 1.05452 
245.0 42.16 2.628 5349.0 7061.0 144.7 27.41 44.72 381.7 10.6 0.0338 1.05255 
250.0 40.75 2.540 5511.0 7283.0 145.6 27.37 43.88 388.0 10.7 0.0339 1.05076 
255.0 39.45 2.459 5670.0 7500.0 146.4 27.36 43.19 394.0 10.9 0.0342 1.04912 
260.0 38.27 2.385 5828.0 7715.0 147.3 27.38 42.61 399.8 11.0 0.0344 1.04762 
265.0 37.17 2.317 5984.0 7926.0 148.1 27.42 42.14 405.4 11.1 0.0347 1.04623 
270.0 36.15 2.253 6139.0 8136.0 148.9 27.47 41.75 410.8 11.2 0.0351 1.04495 
275.0 35.20 2.194 6293.0 8344.0 149.6 27.55 41.42 416.0 11.4 0.0355 1.04375 

280.0 34.31 2.138 6446.0 8550.0 150.4 27.64 41.16 421.0 11.5 0.0360 1.04262 
290.0 32.68 2.037 6751.0 8%0.0 151.8 27.86 40.78 430.7 11.8 0.0370 1.04058 
300.0 31.23 1.947 7055.0 9367.0 153.2 28.13 40.56 439.8 12.1 0.0381 1.03876 
310.0 29.93 1.866 7360.0 9772.0 154.5 28.45 40.47 448.4 12.3 0.0392 1.03713 
320.0 28.75 1.792 7665.0 10180.0 155.8 28.81 40.48 456.7 12.6 0.0405 1.03565 
330.0 27.68 1.725 7973.0 10580.0 157.0 29.20 40.57 464.5 12.9 0.0417 1.03430 
340.0 26.69 1.664 8283.0 10990.0 158.3 29.62 40.73 472.1 13.2 0.0431 1.03306 
350.0 25.78 1.607 8596.0 11400.0 159.4 30.06 40.95 479.4 13.4 0.0444 1.03193 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 609 

Thermophysica! properties of methane Continued 

T Density Density E H S 

K kg/m3 molldm3 J/mol J/mo! J/(mo!'K) 

360.0 24.94 1.554 8912.0 11810.0 160.6 30.53 41.23 486.4 13.7 0.0459 1.03087 
370.0 24.16 1.506 9232.0 12220.0 161. 7 31.02 41.54 493.2 14.0 0.0473 1. 02990 

380.0 23.43 1.460 9557.0 12640.0 162.8 31 .53 41.90 499.9 14.3 0.0488 1.02899 
390.0 22.75 1.418 9885.0 13060.0 163.9 32.06 42.28 506.3 14.5 0.0503 1.02814 
400.0 22.11 1.378 10220.0 13480.0 165.0 32.59 42.69 512.5 14.8 0.0519 1.02734 
410.0 21.51 1.341 10560.0 13910.0 166.1 33.14 43.13 518.6 15.1 0.0534 1.02659 
420.0 20.94 1.305 10900.0 14350.0 167.1 33.70 43.58 524.6 15.3 0.0550 1.02589 
440.0 19.90 1.240 11600.0 15230.0 169.2 34.83 44.54 536.2 15.8 0.0583 1.02459 
460.0 18.97 1.182 12320.0 16130.0 171. 2 35.98 45.53 547.3 16.4 0.0617 1.02343 
480.0 18.12 1.130 13060.0 17050.0 173.1 37.12 46.54 558.1 16.9 0.0652 1.02238 
500.0 17.35 1.082 13830.0 17990.0 175.0 3S.2~ ~7.56 568.6 17. ~ 0.0687 1.02142 
520.0 16.65 1.038 14620.0 18950.0 176.9 39.33 48.55 578.9 17.8 0.0722 1.02055 

540.0 16.01 0.9977 15420.0 19930.0 178.8 40.38 49.52 588.9 18.3 0.0757 1.01975 
560.0 15.41 0.9607 16250.0 20930.0 180.6 41.36 50.43 598.8 18.8 0.0792 1.01902 
580.0 14.86 0.9264 17090.0 21950.0 182.4 42.27 51.27 608.6 19.3 0.0826 1.01833 
600.0 14.35 0.8946 17950.0 22980.0 184.1 43.08 52.02 618.2 19.7 0.0859 1.01770 

4.55 Ml'n isohar 

91.84u 453.2 28.25 -5712.0 -5551.0 68.12 34.10 53.13 1556.0 209.0 0.226 1.67945 
100.0 442.4 27.58 -5280.0 -5115.0 72.66 33.59 53.65 1485.0 165.0 0.212 1.66047 
120.0 414.8 25.85 -4198.0 -4022.0 82.62 32.74 55.81 1295.0 104.0 0.180 1.61218 
140.0 363.8 23.92 -3066.0 -2876.0 91. 44 31.71 59.07 1093.0 71.2 0.151 1.55905 
150.0 366.2 22.83 -2472 .0 -2273.0 95.60 31.19 61. 73 984.7 59.9 0.136 1.5.2930 
160.0 346.2 21.58 ·1847.0 -1637.0 99.71 30.75 65.90 869.5 50.3 0.122 1.49602 
165.0 334.9 20.88 -1518.0 -1300.0 101. 8 30.58 69.00 807.8 46.0 0.115 1.47743 
170.0 322.3 20.09 -1171.0 -944.6 103.9 30.45 73.34 741.9 41. 8 0.108 1.45693 
175.0 307.9 19.19 -799.7 -562.7 106.1 30.41 79.94 b70.U 37.7 U.IUJ; 1.4JJbb 

180.0 290.5 18.11 -388.5 -137.2 108.5 30.51 91.53 588.3 33.4 0.0974 1.40589 

182.0 282.1 17.59 -205.6 53.2 109.6 30.61 99.30 551.2 31.6 0.0969 1.39270 
184.0 272.4 16.98 -5.3 262.6 110.7 30.79 111.1 510.2 29.7 0.0984 1.37752 
186.0 260.6 16.24 223.2 503.3 112.0 31.09 131.9 463.0 27.5 0.104 1. 35912 
187.0 253.2 15.78 355.4 643.6 112.8 31.31 150.1 435.8 26.2 0.110 1.34785 
188.0 244.2 15.22 509.0 807.9 113.6 31.64 181.8 404.6 24.8 0.123 1.33411 
188.5 238.7 14.88 599.3 905.1 114.2 31.86 :W8.9 386.7 23.9 0.134 1.32570 
18'1.0 231.'1 14.46 705.0 1020.0 114.8 32.16 ~54. 3 366.5 23.0 0.153 1.31550 
189.5 222.9 13.90 839.7 1167.0 115.5 32.58 349.6 342.3 21. 7 0.189 1.30198 
189.6 220.6 13.75 872.9 1204.0 115.7 32.70 383.7 336.7 21.4 0.201 1.29856 
189.8 215.2 13.41 950.8 1290.0 116.2 32.98 490.8 324.2 20.7 0.234 1.29041 

189.9 211.7 13.20 998.7 1343.0 116.5 33.16 584.0 317.0 20.3 0.258 1.28533 
190.0 207.5 12.93 1057.0 1409.0 116.8 33.38 742.3 308.7 19.8 0.291 1.27905 
190.1 201.7 12.57 1136.0 1498.0 117.3 33.69 1088.0 298.8 19.1 0.339 1.27052 
190.2 190.9 11.90 1280.0 1662.0 118.1 34.25 2914.0 283.7 17.9 0.415 1.25477 
190.214b 190.4 11.87 1287.0 1670.0 118.2 34.27 3034.0 283.2 17.9 0.429 1.25408 
190.214b 135.8 8.464 2059.0 2597.0 123.1 35.65 3726.0 257.0 13.2 0.477 1.17664 
195.0 83.06 5.177 3143.0 4021.0 130.5 32.22 127.2 283.2 10.4 0.0669 1.10544 
195.5 81.5:1 5.082 318B.0 4083.0 130.B 32.04 120.3 285.1 10.3 0.0631 1.10341 
196.0 80.12 .1.994 3231.0 4142.0 131.1 31.B6 114.4 287.0 10.3 0.0599 1.10156 
197.0 i7 .59 4.837 3311.0 4251.0 131.7 31.54 104.9 290.5 10.2 0.0550 1.09825 

198.0 75.39 4.699 3384.0 4352.0 132.2 31.25 97.57 293.8 10.2 0.0514 1.09536 
199.0 73.43 4.577 3453.0 4447.0 132.7 30.99 91.65 297.0 10.1 0.0486 1.09280 
200.0 71.67 4.467 3518.0 4536.0 133.1 30.75 86.78 300.0 10.1 0.0464 1.09050 
201.0 70.07 4.367 3579.0 4621.0 133.5 30.53 82.70 302.8 10.1 0.0447 1.08841 
202.0 68.60 4.276 3638.0 4702.0 133.9 30.33 79.21 305.6 10.0 0.0432 1.08650 
204.0 ·65.99 4.113 3748.0 4854.0 134.7 29.97 73.57 310.8 10.0 0.0410 1.08311 
206.0 63.71 3.971 3851.0 4997.0 135.4 29.65 69.19 315.7 9.99 0.0393 1.08016 
208.0 61.70 3.846 394&.0 51:l2.0 136.0 29.3R 65.6& 320.3 9.99 0.0381 1.07756 
210.0 59.90 3.734 4041.0 5260.0 136.6 29.14 62.79 324.7 9.99 0.0372 1.07524 
212.0 5B.26 3.632 4130.0 5383.0 137.2 28.92 60.38 328.9 10.0 0.0364 1.07313 

214.0 56.77 3.539 4216.0 5502.0 137.8 28.73 58.33 332.9 10.0 0.0358 1.07121 
216.0 55.40 3.453 4299.0 5617.0 138.3 28.56 56.56 336.7 10.0 0.0354 1.06945 
218.0 54.14 3.374 4380.0 5728.0 138.8 28.40 55.03 340.4 10.1 0.0350 1.06783 
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610 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane - Continued 

T Density Density E 1] S Cv C .p Sound Visco Therm. Die!. 

K kg/mJ mol/dmJ J/mol limo! J/(mo!'K) J/(mo!'K) m/s pPa-s W/(m'K) Canst. 

220.0 52.96 3.301 4458.0 5837.0 139.3 28.27 53.69 344.0 10.1 0.0347 1.06631 
222.0 51. 86 3.232 4535.0 5943.0 139.8 28.14 52.50 347.5 10.1 0.0345 1.06490 
224.0 50.82 3.168 4611.0 6047.0 140.3 28.0:1 51.44 350.9 10.2 0.0343 1 .06358 
226.0 49.85 3.107 4684.0 6149.0 140.7 21.94 50.49 354.1 10.2 0.0341 1.06234 
230.0 48.06 2.996 4829.0 6347.0 141.6 27.77 48.87 360.4 10.3 0.0339 1.06006 
235.0 46.08 2.872 5003.0 6588.0 142.6 27.62 47.25 367.8 10.4 0.0338 1.05753 
240.0 44.31 2.762 5173.0 6820.0 143.6 27.50 45.95 374.8 10.5 0.0338 1.05528 

245.0 42.72 2.663 5339.0 7047.0 144.5 27.43 44.89 381.4 10.6 0.0339 1.05326 
250.0 41.28 2.573 5501.0 7270.0 145.4 27.39 44.03 387.8 10.7 0.0340 1.05144 
255.0 39.96 2.491 5661.0 7488.0 146.3 27.38 43.32 393.9 10.9 0.0342 1.04977 
260.0 38.75 2.416 5820.0 7703.0 147.1 27.39 42.73 399.7 11.0 0.0345 1.04824 
265.0 37.64 2.346 5976.0 7915.0 148.0 27.43 42.25 405.3 11. 1 0.0348 1.04683 
270.0 36.60 2.281 6131.0 8126.0 148.7 27.48 41.84 410.7 11.3 0.0352 1.04552 
275.0 35.63 2.221 6285.0 83.1~. 0 149.5 27.56 41. 51 415.9 11.4 0.0356 1.04430 
280.0 34.73 2.165 6439.0 8541. 0 150.2 27.65 41.24 420.9 11.5 0.0360 1.04315 
290.() 33.08 2.062 6744.0 8951.0 151.7 27.87 40.85 430.6 11. 8 0.0370 1.04108 
300.0 31. 61 1.970 7049.0 9358.0 153.1 28.14 40.62 439.7 12.1 0.0381 1.03923 

310.0 30.29 1.888 7354.0 9764.0 154.4 28.46 40.52 448.4 12.4 0.0393 1.03757 
320.0 29.09 1.813 7660.0 10170.0 155.7 28.81 40.52 456.6 12.6 0.0405 1.03607 
330.0 28.00 1.745 7968.0 10570.0 156.9 29.20 40.61 464.5 12.9 0.0418 1.03470 
340.0 27.00 1.683 8278.0 10980.0 158. J 29.62 40.77 472.1 13.2 0.0431 1.03345 
350.0 26.08 1.625 8591.0 11390.0 159.3 30.07 40.99 479.4 13.5 0.0445 1 .032~0 
'11'.0.0 1.'\.11. 1.571. &908.0 111100.0 11'.0.<; '10.'i4 41.16 4R6.5 n.7 0.0459 1.0312] 
370.0 24.43 1.523 9228.0 12220.0 161.6 31.03 41.57 493.3 14.0 0.0473 I.O~024 
380.0 23.69 1.477 9552.0 12630.0 162.7 31.54 41.92 . 499.9 14.3 0.0488 1.02932 
390.0 23.00 1.434 9881.0 13050.0 163.8 32.06 42.31 506.3 14.5 0.0503 1.02846 
400.0 22.36 1.394 10210.0 13480.0 164.9 32.60 42.72 512.6 14.8 0.0519 1.02765 

410.0 21.75 1.356 10550.0 13910.0 166.0 33.15 43.15 518.7 15.1 0.0535 1.02689 
420.0 21.18 1.320 10900.0 14340.0 167.0 33.70 43.60 524.7 15.3 0.0551 1.02618 
440.0 20.12 1.254 11600.0 15220.0 169.1 34.84 44.56 536.2 15.9 0.0584 1.02487 
460.0 19.18 1.195 12320.0 16130.0 171.1 35.98 45.55 547.4 16.4 0.0618 1.02369 
480.0 18.32 1.142 13060.0 17050.0 173.0 37.12 46.56 :>:>8.Z lb.'" U.U6:>:t l.utzo.l 
500.0 17.55 1.094 13830.0 17990.0 174.9 38.24 47.57 568.7 17.4 0.0687 1.02166 
520.0 16.84 1.049 14610.0 18950.0 176.8 39.34 48.57 579.0 17.9 0.0722 1.02078 
540.0 16.18 1.009 15420.0 19930.0 178.7 40.38 49.53 589.0 18.3 0.0757 1.01997 
560.0 15.58 0.9713 16250.0 20930.0 180.5 41.36 50.44 598.9 18.8 0.0792 1.01923 
580.0 15.03 0.9366 17090.0 21950.0 182.3 42.27 51.28 608.7 19.3 0.0826 1.01854 

600.0 14.51 0.9045 17950.0 22980.0 184.0 43.08 52.03 618.3 19.7 0.0859 1.01790 

4.65 MPa isobar 

91.86a 453.2 28.25 -5711.0 ·5547.0 68.12 34.10 53.13 1556.0 209.0 0.226 1.67949 
100.0 442.5 27.58 -5281.0 -5113.0 72.65 33.59 53.64 1486.0 165.0 0.212 1.66059 
120.0 414.9 2.5.56 -4199.0 -4020.0 82.61 32.74 5.5.79 1296.0 1{)4.0 0.160 1. (11235 
140.0 384.0 23.93 -3069.0 -2875.0 91.43 31.71 59.02 1094.0 71.3 0.151 1.55931 
150.0 366.4 22.84 -2476.0 -2272.0 95.58 31.20 61.66 986.5 60.0 0.136 1.52964 
160.0 346.5 21.60 - t 852.0 -1637.0 99./18 30.75 65.76 871.8 50.5 0.122 1.49648 
165.0 335.3 20.90 -1523.0 -1301.0 101.7 30.58 68.81 8\0.4 46.1 O.llS 1.47799 
170.0 322.8 20.12 -1178.0 -946.6 103.9 30.45 73.04 745.1 42.0 0.109 1. ,15763 
175.0 308.5 19.23 -808.5 -566.7 106.1 30.40 79.42 673.9 37.9 0.102 1.43459 
180.0 291.3 18.16 -401.0 -145.0 108.4 30.49 90.43 593.5 33.6 0.0976 1.40724 

182.0 283.2 17.65 -220.7 42.7 109.5 30.58 97.66 557.2 31.9 0.0972 1.39434 
184.0 273.8 17.06 -24.5 248.0 110.6 30.75 108.4 517.3 29.9 0.0986 1.37963 
186.0 262.5 16.36 196.7 481.0 111.9 31.01 126.4 472.0 27.8 0.104 1.36205 
187.0 255.6 15.93 322.5 614.3 112.6 31.21 141.4 446.3 26.7 0.111 1.35152 
188.0 247.5 15.43 465.1 766.6 113.4 31.49 165.2 417.5 25.3 0.123 1.33906 
1 !Il!.:i 242.7 l:i.lJ :i46.1 5.5:1.0 11.~ .11 31.67 163.8 401.:3 Z4.6 0.135 1.33171 

189.0 237.1 14.78 637.1 951. 8 114.4 31. 89 211.1 383.9 23.7 0.153 1.32322 
189.5 230.3 14.35 743.5 1067.0 115.0 32.19 256.0 364.0 22.7 0:191 1.31295 
190.0 221.3 13.79 877 .8 1215.0 115.8 32.62 346.4 340.7 21.5 0.295 1.29949 
190.2 216.5 13.50 946.1 1291.0 116.2 32.85 416.6 329.7 20.9 0.422 1.29245 

190.4 210.5 13.12 1031.0 1385.0 116.6 33.16 540.7 317.2 20.2 0.914 t .28357 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 611 

Thermophysical properties of methane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die\. 

K kg/m3 molldm:l J/mol limo! Jl(mo!'K) l/(mo!'K) m/s Il Pa-s W/(m'K) Con.t. 

190.6 202.1 12.59 1148.0 1517.0 117.3 33.59 828.2 302.0 19.2 1. 58 1.27106 
190.7 195.7 12.20 1234.0 1616.0 117.9 33.92 1192.0 292.5 18.5 0.725 1.26173 
190.8 185.2 11.54 1375.0 1778.0 118.7 34.43 2320.0 280.3 17.4 0.493 1.24654 
190.9 157.9 9.841 1753.0 2226.0 121.1 35.39 5932.0 263.1 14.9 0.397 1.20751 
191.0 139.1 8.670 2036.0 2572.0 122.9 35.51 2065.0 259.6 13.4 0.343 1.18122 
191. 1 131.3 8.183 2162.0 2730.0 123.7 35.40 1247.0 259.7 12.9 0.298 1.17043 
191.2 126.3 7.573 2246.0 21331.0 124.3 35.27 917.5 260.3 12.6 0.264 1.16359 
191.4 119.7 7.460 2363.0 2986.0 125.0 35.02 623.4 261.6 12.2 0.217 1.15452 
191.6 115.1 7.175 2448.0 3096.0 125.6 34.79 485.3 263.0 11.9 0.185 1. 14830 

192.0 108.7 6.775 2573.0 3259.0 126.5 34.41 349.6 265.6 11.6 0.146 1.13962 
192.2 106.2 6.623 2623.0 3325.0 126.8 34.24 310.6 266.8 11.4 0.133 1.13632 
192.4 104.1 6.490 2668.0 3384.0 127.1 34.08 281.1 268.0 11.3 0.123 1.13346 
192.6 102.2 6.372 2708.0 3438.0 127.4 33.94 257.9 269.1 11.2 0.114 1.13093 
192.8 100.5 6.267 2746.0 3488.0 127.6 33.80 239.1 270.2 11.2 0.107 1.12866 
193.0 99.00 6.171 2780.0 3534.0 127.9 33.67 223.6 271. 3 11.1 0.101 1.12660 
193.2 97.59 6.083 2813.0 3577 .0 128.1 33.54 21Q.4 272.3 11.0 0.0962 1.12471 
193.5 95.66 5.963 2858.0 3638.0 128.4 33.36 194.2 273.8 10.9 0.0896 1.12214 
194.0 92.87 5.789 2926.0 3729.0 128.9 33.09 173.3 276.2 10.8 0.0811 1.11842 
194.5 90.46 5.638 2987.0 3812.0 129.3 32.84 157.7 278.4 10.7 0.0747 1. 11522 

195.0 88.34 5.506 3043.0 3888.0 129.7 32.62 145.6 280.6 10.6 0.0696 1. 11241 
195.5 86.44 5.388 3095.0 3958.0 130.1 32.41 135.7 282.6 10.6 0.0655 1.10990 
196.0 84.73 5.282 3143.0 4024.0 130.4 32.21 127.6 284.6 10.5 0.0621 1.10764 
196.5 83.17 5.184 3189.0 4086.0 130.7 32 . .03 120.8 286.4 10.5 0.0593 1.10558 
197.0 81.73 5.095 3232.0 4145.0 131.0 31. 86 115.0 288.3 10.4 0.0569 1.10368 
198.0 79.16 4.934 3312.0 4255.0 131.6 31.54 105.5 291.7 10.3 0.0530 1.10031 
199.0 76.91 4.794 3386.0 4356.0 132.1 31. 25 98.17 295.0 10.3 0.0501 1.09735 
200.0 74.91 4.669 3456.0 4452.0 132.6 31.00 92.24 298.1 10.2 0.0477 1.09474 
201.0 73 .11 4.557 3521.0 4541.0 133.0 30 76 87.34 301.1 10'- O.04<;R 1.09'-~R 

202.0 71.47 4.455 3583.0 4626.0 133.4 30.54 83.23 303.9 W.2 0.0443 1.09025 

203.0 69.97 4.361 3642.0 4708.0 133.8 30.34 79.72 306.6 10.1 0.0430 1.08829 
204.0 68.58 4.275 3698.0 4786.0 134.2 30.15 76.69 309.3 10.1 0.0419 1.08649 
206.0 66.10 4.120 3806.0 4934.0 134.9 29.82 71.70 314.3 10.1 0.0401 1.08326 
208.0 63.92 3.984 3906.0 5074.0 135.6 29.53 67.75 319.0 10.1 0.0388 1.08043 
210.0 61. 97 3.863 4002.0 5206.0 136.3 29.27 64.54 323.5 10.1 0.0378 1.07792 
212.0 60.22 3.754 4093.0 5332.0 136.9 29.04 61.88 327.8 10.1 0.0370 1.07566 
214.0 58.63 3.655 4181.0 5454.0 137.4 28.84 59.63 331.8 10.1 0.0363 1.07360 
216.0 57.17 3.564 4266.0 5571.0 138.0 28.66 57.71 335.8 10.1 0.0358 1.07173 
218.0 55.82 3.480 4348.0 5685.0 138.5 28.50 56.05 339.5 10.1 0.0354 1.07000 
220.0 54.58 3.402 4428.0 5795.0 139.0 28.36 54.60 343.2 10.2 0.0351 1.06839 

7.'-'..0 53.41 3 37.9 4<;01\.0 <;903.0 139.5 '-8.'-3 53.33 346.7 to. ? O.034R 1.01'i/'iQO 
224.0 52.32 3.262 4583.0 6009.0 140.0 28.11 52.19 350.1 10.2 0.0346 1.06551 
226.0 51.30 3.198 4658.0 6112.0 140.4 28.01 51.18 353.4 to.3 0.0344 1.06420 
230.0 49.43 3.081 4804.0 6313.0 141.3 27.83 49.46 359.7 10.3 0.0342 1.06180 
235.0 47.35 2.951 4980.0 6556.0 142.3 27.67 47.73 367.2 10.4 0.0341 1.05915 
240.0 45.50 2.836 5152.0 6791.0 143.3 27.55 46.36 374.3 10.5 0.0340 1.05680 
245.0 43.85 2.733 5319.0 7020.0 144.3 27.47 45.25 381.0 10.7 0.0341 1.05470 
250.0 42.35 2.640 5482.0 7244.0 145.2 27.43 44.34 387.4 10.8 0.0342 1.05280 
255.0 40.99 2.555 5643.0 7464.0 146.1 27.41 43.60 393.5 10.9 0.0344 1.05107 
260.0 39.73 2.477 5802.0 7680.0 146.9 27.42 42.98 399.4 11.0 0.0347 1.04948 

265.0 38.58 2.405 5960.0 7894.0 147.7 27.46 42.47 405.0 11.2 0.0350 1.04802 
270.0 37.50 2.338 6116.0 8105.0 148.5 27.51 42.04 410.4 11.3 0.0353 1.04666 
275.0 36.50 2.275 6271.0 8314.0 149.3 27.58 41.69 415.7 11. 4 0.0357 1.04540 
280.0 35.S7 2.217 6425 .0 8522.0 150.0 27.67 41.41 420.S 11.6 0.0361 1.04-122 
290.0 33.87 2.111 6731.0 8934.0 151.5 27.88 40.99 430.5 11.8 0.0371 1.04208 
300.0 32.36 2.017 7037.0 9342.0 152.8 28.16 40.74 439.6 12.1 0.0382 1.04017 
310.0 31.00 1.932 7342.0 9749.0 154.2 28.47 40.63 448.3 12.4 0.0394 1.03846 
320.0 29.76 1.855 7649.0 10160.0 155.5 28.82 40.62 456.6 12.7 0.0406 1.03692 
330.0 1~.64 1.18:5 79:57.U 1U~6U.U 1~6.7 19.11 40.7U 464.~ 12.9 U.U419 1.UJ~~1 

340.0 27.62 1. 721 8268.0 10970.0 157.9 29.63 40.85 472.1 13.2 0.0432 1.03423 

350.0 26.67 1.662 8582.0 11380.0 1:59.1 30.08 41.06 479.4 13.5 0.0446 1.03304 
360.0 25.80 1.608 8899.0 11790.0 160.3 30.55 41.32 486.5 13.7 0.0460 1.03195 
370.0 24.98 1.557 9219.0 12210.0 161.4 31.04 41.63 493.3 14.0 0.0474 1.03093 
380.0 24.23· 1.510 9544.0 12620.0 162.5 31.54 41.98 500.0 14.3 0.0489 1.02999 
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612 8. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 
K kg/m3 molldm3 limo] limo! Jl(ma]'K) l/(mol'K) mls I1Pa-s W/(m'K) Canst. 

390.0 23.52 1.466 9873.0 13050.0 163.6 32.07 42.36 506.4 14.6 0.0504 1.02910 
400.0 22.86 1.425 10210.0 13470.0 164.7 32.60 42.77 512.7 14.8 0.0520 1.02827 
410.0 22.23 1.386 10540.0 13900.0 165.8 33.15 43.20 518.8 15.1 0.0535 1.02750 
420.0 21.65 1.349 10890.0 14330.0 166.8 33.71 43.65 524.8 15.3 0.0551 1.02677 
440.0 20.57 1.282 11590.0 15220.0 168.9 34.84 44.59 536.4 15.9 0.0584 1.02542 
460.0 19.60 1.222 12310.0 16120.0 170.9 35.98 45.58 547.6 16.4 0.0618 1.02422 

480.0 18.72 1.167 13060.0 17040.0 172.8 37.12 46.59 558.4 16.9 0.0653 1.02313 
500.0 17.93 1.118 13820.0 17980.0 174.8 38.25 47.60 568.9 17 .4 0.0687 1.02214 
520.0 17.20 1.072 14610.0 18940.0 176.6 39.34 48.59 579.2 17.9 0.0723 1.02124 
540.0 16.54 1.031 15410.0 19930.0 178.5 40.38 49.55 589.2 18.3 0.0758 1.02041 
560.0 15.92 0.9925 16240.0 20930.0 180.3 41.37 50.46 599.1 18.8 0.0793 1.01965 
580.0 15.35 0.9570 17080.0 21940.0 182.1 42.27 51. 30 608.9 19.3 0.0827 1.01894 
600.0 14.83 0.9242 17950.0 22980.0 183.8 43.08 52.05 618.5 19.7 0.0860 1.01829 

4.70 MPa isobar 

91.88a 453.2 28.25 -5711.0 -5545.0 68.12 34.10 53.12 1556.0 209.0 0.226 1.67951 
100.0 442.5 27.58 -5282.0 -5112.0 72 .64 33.59 53.63 1486.0 165.0 0.212 1.66065 
120.0 414.9 2:5.M -4200.0 -4019.0 62.60 32.7:5 :5:5.n 1297.0 104.0 0.160 1.61243 
140.0 384.0 23.94 -3070.0 -2874.0 91.42 31.71 59.00 1095.0 71.4 0.151 1.55944 
150.0 366.5 22.84 -2477.0 -2272.0 95.57 31.20 61.62 987.4 60.1 0.137 1.52980 
160.0 346.6 21.61 -1854.0 -1637.0 99.67 30.75 65.69 873.0 50.5 0.123 1.49671 
165.0 335.4 20.91 -1526.0 -1301.0 101.7 30.58 68.71 811. 8 46.2 0.116 1.47826 
170.0 323.0 20.13 -1181.0 -947.6 103.8 30.45 72.90 746.6 42.0 0.109 1.45797 
175.0 308.8 19.25 -812.8 -568.6 106.0 30.40 79.16 675.8 37.9 0.102 1.43504 
180.0 291.8 18.19 -407.2 -148.7 108.4 30.48 89.91 596.0 33.7 0.0977 1.40790 

182.0 283.7 17.68 -228.1 37.7 109.4 30.57 96.89 560.1 32.0 0.0973 1.39514 
184.0 274.4 17.11 -33.8 241.0 110.5 30.73 107.1 520.7 30.1 0.0987 1.38064 
186.0 263.4 16.42 184.2 470.5 111.8 30.98 124.0 476.3 28.0 0.104 1.36344 
187.0 256.7 16.00 307.2 600.9 112.5 31.17 137.7 451.3 26.9 0.111 1.35323 
188.0 248.9 15.52 445.3 748.2 113.3 31.42 158.8 423.5 25.6 0.123 1.34128 
H9.0 239.2 14.9J 608.6 923.9 114.2 JJ .79 196.9 391.:5 24.1 0.154 1.32644 
189.5 233.0 14.53 706.6 1030.0 114.8 32.05 231.1 373.0 23.2 0.191 1.31714 
190.0 225.3 14.05 824.5 1159.0 115.4 32.40 291.4 352.0 22.1 0.296 1.30556 
190.2 221.5 13.81 880.8 1221.0 115.8 32.58 331.3 342.5 21.6 0.423 1.29989 
190.4 217.1 13.53 945.5 1293.0 116.1 32.80 389.9 332.2 21.0 0.917 1.29326 

190.6 211.6 13.19 1023.0 1380.0 116.6 33.07 485.2 320.6 20.3 1.58 1.28517 
190.8 204.4 12.74 1124.0 1493.0 117.2 33.44 668.6 307.3 19.5 0.495 1.27454 
190.9 199.6 12.44 1190.0 1567.0 117.6 33.68 842.8 299.5 18.9 0.384 1.26749 
191.0 193.3 12.05 1276.0 1666.0 118.1 34.00 1161. 0 290.8 18.2 0.318 1.25826 
191.1 184.0 11.47 1402.0 1812.0 118.9 34.44 1859.0 280.4 17.2 0.275 1.24476 
191.2 168.4 10.50 1616.0 2063.0 120.2 35.04 3196.0 269.0 15.8 0.246 1.22245 
191.3 150.7 9.392 1872 .0 2373.0 121.8 35.42 2584.0 262.5 14.3 0.228 1.19736 
191.4 139.9 8.721 2038.0 2576.0 122.9 35.43 1608.0 261.0 13.5 0.213 1.18235 
191.:J 133.Z 8.30:5 214:5.0 2711.0 123.6 3:5.34 1136.0 261.0 1:3.1 0.19& 1.17312 
191.6 128.5 8.011 2224.0 2811 .0 124.1 35.24 885.4 261.3 12.8 0.186 1.16661 

191. 8 121.9 7.598 2340.0 2959.0 124.9 35.01 624.9 262.5 12.3 0.165 1.15753 
192.0 ]17.2 7.305 2426.0 3069.0 125.4 34.80 492.1 263.7 12.1 0.148 1.15115 
192.5 109.3 6.811 2580.0 3270.0 126.5 34.35 335.3 266.7 11.6 0.121 1.14039 
In n 108.0 6.735 2605.0 3303.0 126.6 34.26 316.9 267.3 11.6 0.117 1.13875 
192.8 105.8 6.598 2651.0 3363.0 127.0 34.11 286.8 268.5 11.4 0.110 1.13578 
193.0 103.9 6.476 2692.0 3418.0 127.2 33.96 263.0 269.6 11.3 0.103 1.13316 
193.2 102.1 6.367 2730.0 3468.0 127.5 33.82 243.7 270.7 11.3 0.0982 1.13081 
193.4 100.5 6.267 2766.0 3515.0 127.8 33.69 227.7 271.7 11.2 0.0936 1.12867 
193.6 99.09 6.176 2799.0 3560.0 128.0 33.57 214.2 272.7 11.1 0.0896 1.12672 
194.0 96.49 6.015 2859.0 3641.0 128.4 33.34 192.7 274.7 11.0 0.0828 1.12325 

194.5 93.10 :5 .1141 2921.0 3132.0 126.9 33.01 112.:5 211.0 10.9 0.0162 1.11953 
195.0 91.29 5.690 2988.0 3814.0 129.3 32.83 157.3 279.2 10.8 0.0710 1.11632 
195.5 89.16 5.558 3044.0 3890.0 129.7 32.60 145.4 281.3 10.7 0.0667 1.11350 
196.0 87.26 5.439 3096.0 3960.0 130.0 32.40 135.7 283.3 10.6 0.0633 1.11098 
196.5 85.53 5.332 3144.0 4026.0 130.4 32.20 127.7 285.3 10.6 0.0603 1.10870 
197.0 83.96 5.234 3190.0 4088.0 130.7 32.02 121.0 287.1 10.5 0.0579 1.10662 
198.0 81.17 5.060 3274.0 4203.0 131.3 31.69 110.2 290.7 10.4 0.0539 1.10295 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 613 

ThermophysicaJ properties or methane Continued 

T Density Density E H S Cv Sound Visco Die!. 

K kg/m3 molldm3 J/mol J/mol J/(mol'K) m/s IIPa'S W/(m'K) Canst. 

199.0 78.75 4.909 3352.0 4309.0 131.8 31.39 101.9 294.0 10.4 0.0508 1.09977 
200.0 76.61 4.776 3423.0 4407.0 132.3 31.12 95.29 297.2 10.3 0.0484 1.09697 
201.0 74.70 4.656 3491.0 4500.0 132.8 30.8R 89.92 300.2 10.3 0.0464 1.09446 

202.0 72 .97 4.548 3554.0 4588.0 133.2 30.65 85.44 303.1 10.2 0.0448 1.09220 
203.0 71.39 4.450 3615.0 4671.0 133.6 30.44 81.64 305.8 10.2 0.0435 1.09013 
204.0 69.93 4.359 3673.0 4751.0 134.0 30.25 78.37 308.5 10.2 0.0423 1.08824 
206.0 67.33 4.) 97 3782.0 4902.0 134.7 29.91 73.03 313.6 10.1 0.0405 1.08485 
208.0 65.05 4.055 3885.0 5044.0 135.4 29.60 68.84 318.4 10. ) 0.(1191 1.08190 
210.0 63.03 3.929 3982.0 5178.0 136.1 29.34 65.46 322.9 10.1 0.0381 1.07929 
212.0 61.22 :1. 816 4075.0 5306.0 136.7 29.11 62.66 327.2 10.1 0.0373 1.07695 
214.0 ~':I.~7 J.71J 410;i.O ::>42':1.0 1:11.2 ;tIL ':10 00.31 3:l1.:! 10.1 O.o:!otl I.U141S2 
216.0 58.07 3.620 4249.0 5548.0 137.8 28.71 58.31 335.3 10.1 0.0361 1.07288 
218.0 56.68 3.533 4332.0 5662.0 138.3 28.55 56.58 339.1 10.2 0.0356 1.07110 

220.0 55.40 3.453 4413.0 5774.0 138.8 28.40 55.08 342.7 10.2 0.0353 1.06945 
222.0 54.20 3.379 4492.0 5883.0 139.3 28.27 53.75 346.3 10.2 0.0350 1.06792 
224.0 53.09 3.309 4569.0 5989.0 139.8 28.15 52.58 349.7 10.3 0.0348 1.06648 
226.0 52.04 3.2~4 4644.0 6093.0 140.3 28.04 51.53 353.0 10.3 0.0346 1.06514 
228.0 51.05 3.182 4718.0 6195.0 140.7 27.95 50.60 356.3 10.3 0.0345 1.06388 
230.0 50.1 Z 3.124 4791.0 6296.0 1.11.2 27.67 49.75 359.4 10.4 0.0344 1.06268 
235.0 47.99 2.991 4969.0 6540.0 1·12.2 27.70 47.98 366.9 10.5 0.0342 1.05997 
240.0 46.11 2.874 5141.0 6776 .(~ 143.2 27.58 46.57 374.n 10.6 0.0341 1.05757 
245.0 44.42 2.769 5308.0 7006.0 144.1 27.49 45.43 380.8 10.7 0.0342 1.05542 
250.0 42.89 2.674 5473.0 7231.n 145.1 27.45 44.50 387.2 10.8 0.0343 1.05348 

255.0 41.50 2.587 5634.0 7451.0 145.9 27.43 43.73 393.3 10.9 0.0345 1.05172 
260.0 40.23 2.507 5794.0 7668.0 146.8 27.44 43.10 399.2 11.1 0.0348 1.05010 
265.0 39.05 2.434 5952.0 7883.0 147.6 27.47 42.58 404.9 11.2 0.0350 1.04861 
270.0 37.96 2.366 6108.0 8094.0 148.4 27.52 42.14 410.3 11.3 0.0354 1.04724 
275.0 36.94 2.303 6263.0 8304.0 149.2 27.59, 41.79 415.6 11.4 0.0358 1.04595 
280.0 35.99 2.244 6417.0 8512.0 149.9 27.68 41.49 420.7 11.6 0.0362 1.04475 
290.0 34.27 2.136 6724.0 8925.0 151.3 27.89 41.06 430.4 11.8 0.0372 1.04258 
300.0 32.73 2.040 7030.0 9334.0 152.7 28.16 40.81 439.6 12.1 0.0383 1.04064 
310.0 31.35 1.954 7336.0 9741.0 154.1 28.48 40.68 448.3 12.4 0.0394 1.03891 
320.0 30.10 1.876 7643.0 10150.0 155.4 28.83 40.67 456.6 12.7 0.0406 1.03734 

330.0 28.97 1.806 7952.0 10560.0 156.6 29.22 40.74 464.5 12.9 0.0419 1.03592 
340.0 27.93 1.741 8263.0 10960.0 157.8 29.64 40.89 472.1 13.2 0.0432 1.03461 
3::50.0 ltl.97 J .081 5::517 .ll 11.1/0.0 1::J')I.U :lU.UIS 41. HJ 47':1.::J JJ.:' 0.0446 1.03341 
360.0 26.08 1.626 8894.0 11790.0 \60.2 30.55 41.36 486.5 13.8 0.0460 1.03230 
370.0 25.26 1.574 9215.0 12200.0 161.3 31.04 41.66 493.4 14.0 0.0474 1.03128 
380.0 24.49 1.527 9540.0 12620.0 16i.4 31.55 42.01 500.0 14.3 0.0489 1.03032 
390.0 23.78 1.482 9869.0 13040.0 163.5 32.07 42.38 506.5 14.6 0.0504 1.02942 
400.0 23.10 1.440 10200.0 13470.0 164.6 32.61 42.79 512.7 14.8 0.0520 1.02859 
410.0 22 .47 1.401 10540.0 13900.0 165.7 33.16 43.22 518.9 15.1 0.0536 1.02780 
420.0 21.88 1.364 10880.0 14330.0 166.7 33.71 43.67 524.9 15.4 0.0552 1.02706 

440.0 20.79 1.296 11590.0 15210.0 168.8 34.84 44.61 536.5 15.9 0.0585 1.02570 
460.0 19.81 1.235 12310.0 16120.0 170.8 35.99 45.60 547.6 16.4 0.0618 1.02448 
480.0 18.93 1.180 13050.0 17040.0 172.7 37.13 46.60 558.5 16.9 0.0653 1.02338 
500.0 18.12 1.130 13820.0 17980.0 174.7 38.25 47.61 569.0 17.4 0.0688 1.02238 
520.0 17.39 1.084 14610.0 18940.0 176.5 39.34 48.60 579.3 17.9 0.0723 1.02147 
540.0 16.71 1.042 15410.0 19920.0 178.4 40 .. 1') 49.56 589.3 18.3 0.0758 1.02063 
560.0 16.09 1.003 16240.0 20920.0 180.2 41.37 50.47 599.2 18.8 0.0793 1.01986 
580.0 15.52 0.9672 17080.0 21940.0 182.0 42.27 51.30 609.0 19.3 0.0827 1.01915 
600.0 14.98 0.9340 17940.0 22980.0 183.8 43.08 52.06 618.7 19.7 0.0860 1.01849 

4.80 :VIPa isobar 

91.90a .153.3 28.25 -5711.0 -5541.0 68.13 34.10 53.12 1557.0 209.0 0.226 1.67956 
100.0 ~~2.6 27.59 -S283.o -SlO9.0 n.63 33.60 53.62 1487.0 165.0 0.212 1.66077 
120.0 415.0 25.87 -4202.0 .. 11)16.0 82.59 32.75 55.76 1298.0 104.0 0.180 1.61260 
140.0 384.2 23.95 -3073.0 -2872.0 91.40 31.72 58.95 1096.0 71.5 0.151 1.55969 
150.0 366.7 22.86 -2480.0 -2270.0 95.55 31.20 61.55 989.2 60.2 0.137 1.53014 
160.0 346.9 21.62 -1859.0 -1637.0 99.64 30.76 65.56 875.2 50.6 0.123 1.49717 
165.0 335.8 20.93 -1531.0 -IJ02.0 101.7 30.58 68.52 814.4 46.3 0.116 1.47881 
170.0 323.4 20.16 -11R~.0 -9·19.5 103.8 30.45 72.61 749.7 42.2 0.109 1.45866 
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614 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysic.1! properties or methane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mo! J/mol J/(mol'K) J/(mo!'K) m/s IJPa-s W/(m'K) Canst. 

175.0 309.4 19.28 -821.3 -572.4 106.0 30.39 78.67 679.6 38.1 0.103 1.43595 
180.0 292.6 18.24 -419.2 -156.0 108.3 30.46 88.91 600.9 33.9 0.0980 1.40919 

182.0 284.7 17.74 -242.5 28.0 109.3 30.55 95.44 565.8 32.2 0.0975 1.39670 
184.0 275.7 17.18 -51.7 227.6 110.4 30.69 104.8 527.5 30.3 0.0989 1.38260 
186.0 265.1 16.52 160.3 450.8 111.6 30.92 119.7 484.6 28.3 0.104 1.36607 
107.0 258.8 16.13 278.5 570.0 112.3 31.08 1:11 . J 4(}0.8 27.Z 0.111 1.:)5M2 
188.0 251.6 15.68 409.1 715.2 113.1 31.30 148.2 434.7 26.0 0.124 1.34534 
189.0 242.9 15.14 559.0 876.0 113.9 31.61 176.1 405.3 24.6 0.154 1.33204 
189.5 237.6 14.81 645.2 969.3 114.4 31.82 198.3 388.9 23.8 0.191 1.32409 
190.0 231.5 14.43 743.5 1076.0 115.0 32.08 231.9 :nO.8 23.0 0.297 1.31477 
190.5 223.8 13.95 860.9 1205.0 115.6 32.42 289.2 350.5 21.9 3.39 1.30327 
190.6 222.0 13.84 887.8 1235.0 115.8 32.51 305.9 346.1 21.7 1.58 1 .30057 

190.8 218.0 13.59 946.7 1300.0 116.1 32.70 348.6 336.7 21.1 C).501l 1 .29462 
191.0 213.3 13.30 1014.0 1375.0 116.5 32.92 410.4 326.6 20.6 0.324 1.28767 
191.2 207.6 12.94 1095.0 1466.0 117.0 33.21 507.2 315.5 19.9 0.249 1.27924 
191.5 195.5 12.19 1263.0 1657.0 118.0 33.80 813.4 296.4 18.5 0.192 1.26153 
191.6 189.8 11 .83 D42.0 1748.0 118.5 34 JI7 1010.0 289.2 17.9 0.179 1.25319 
191. 8 173.9 10.84 1562.0 20()4.0 119.8 34.73 1569.0 275.0 1(,.3 D.159 1.23027 
191.9 164.1 10.1..3 IIDI.\I tilli. II It\!. / .I::>.Oj 169~.1I t69.::> 1::-.4 lI.DL J .l1629 
192.5 128.4 8.007 2257.0 2857.0 124.3 35.05 675.7 264.0 12.8 0.12'1 1.16652 
193.0 117.2 7.305 2461.0 3118.0 125.6 34.61 415.1 266.5 12.1 0.107 1. 15113 
193.5 110.2 6.872 2597.0 3296.0 126.5 34.21 308.5 269.2 11.7 0.0951 1.14172 

193.6 109.1 6.802 2620.0 3326.0 126.7 34.13 294.3 269.7 11.7 D.0931 1.14021 
193.8 107.1 6.674 2663.0 3382.0 127.0 33.99 270.3 270.7 11.6 0.0894 1.13743 
194.0 105.2 6.559 2702.0 3434.0 127.:1 33.86 250.6 271.7 11 .5 (l. 0861 1.13495 
194.2 103.5 6.454 2739.0 3483.0 127.5 33.73 234.2 272.7 11. 4 0.0831 1. 13269 
1Q~.4 102.0 6.358 :J77;!.O 3528.0 121.7 33.61 220.4 273.7 11. :I 0.080·' 1.13062 
195.0 98.03 6.111 2865.0 :1650.0 128.4 33.27 188.9 276.5 11. 1 0.0737 1.12531 
195.5 95.27 5.938 2931.0 3740.0 128.8 33.02 170.3 278.8 11.0 0.0692 1.12162 
196.0 92.86 5.788 2992.0 3821.0 129.2 32.n 156.0 280.9 10.9 0.0656 1.11841 
\96.5 90.73 5.655 3048.0 3896 .0 129.6 32.57 144.6 282.9 10.8 0.0625 1.11558 
197.0 88.82 5.536 3099.0 39(,(i .il 130.0 32.36 135.3 284.9 10.7 0.0598 1.11304 

197.5 87.08 5.428 3148.0 4032.0 130.3 32.18 127.5 286.7 10.7 0.0576 1.11075 
198.0 85.49 5.329 3193.0 4094.0 130.6 32.0D 121.0 288.6 10.6 0.0556 1.10865 
199.0 82.67 5.153 3278.0 4209.0 131. 2 31.67 110.4 292.0 10.5 O.IlS23 1.10492 
200.0 80.21 5.000 :B55.0 4315.0 131. 7 31. :18 102.2 295.3 10.5 0.0497 1.10169 
201.0 78.04 4.864 3427.0 4414.0 132.2 31.12 95.6~ 298.4 10.4 0.0476 1.09884 
202.0 76.09 4.743 3495.0 4507.0 132.7 30.87 90.29 301.4 10.4 0.0459 1.09629 
203.0 74.33 4.633 3559.0 4595.0 133.1 30.65 85.82 :'\04.3 10.3 0.0445 1.09398 
204.0 n.n 4.533 3620.0 4679.0 133.5 30.45 82.02 307.0 10.3 0.0~33 1.091 sa 
205.0 71.24 4.440 3678.0 4759.0 133.9 30.26 78.75 309.7 10.3 0.0422 1.08994 
206.0 69.86 4.355 3734.0 4837.0 134.3 30.08 15.90 312.2 10.2 0.0413 1.08815 

208.0 67.39 4.200 3841.0 4984.0 135.0 29.76 71.17 317.1 10.2 0.0399 1.08494 
210.0 65.21 4.065 3941.0 5122.0 135.7 29.48 67.40 321.7 10.2 0.0387 1.08211 
212.0 63.26 3.943 4036.0 5254.0 136.3 29.23 64.31 326.1 10.2 0.0378 1.07958 
214.0 61.50 3.833 -1127.0 5380.0 136.9 29.01 61.73 330.3 10.2 0.0371 1.07731 
216.0 59.90 3.733 ~215.0 5501.0 137.5 28.82 59.55 334.3 10.2 0.0366 1.07524 
218.0 58.42 3.642 4300.0 5618.0 138.0 28.65 57.68 338.2 10.2 0.0361 1.07334 
220.0 57.07 3.557 4382.0 5732.0 138.5 28.49 56.05 341.9 10.3 0.0357 1.07159 
222.0 55.80 3.478 4462.0 5842.0 139.0 28.35 ·54.63 345.5 10.3 0.0354 1.06997 
224.0 54.63 3.405 4541.0 5950.0 139.5 28.23 53.37 348.9 10.3 0.0352 1.06846 
226.0 53.52 3.336 4617.0 6056.0 140.0 28.12 52.26 352.3 10.3 0.0349 1.06705 

228.0 52.49 3.272 4692.0 6159.0 140.4 28.02 51.26 355.6 10.4 0.0348 1.06572 
230.0 51.51 3.211 4766.0 6261.0 1'10.9 27.93 50. :\(i 358.8 10.4 0.0347 1.06446 
235.0 49.28 3.072 4945.0 6508.D 141.9 27.75 48.48 366.4 10.5 0.0345 1.06162 
240.0 47.32 2.949 5119.0 6746.0 142.9 27.62 46.99 373.5 10.6 0.0344 1.05912 
245.0 45.56 2.840 5288.0 6978.0 143.9 27.54 45.79 380.3 10.7 0.0344 1.05688 
250.0 43.98 2.741 5454.0 7205.0 144.8 27.48 44.82 386.8 10.8 0.0345 1.05486 
255.0 42.54 2.651 5616.0 7427.0 145.7 27.46 44.02 393.0 11.0 0.0347 1.05303 
260.0 41.22 2.569 5777.0 7645.0 146.5 27.47 43.35 398.9 11. 1 0.0349 1.05136 
265.0 40.00 2.493 5935.0 7860.0 147.4 27.50 42.80 404.6 11. 2 0.0352 1.04982 
270.0 38.87 2.423 6092.0 8073.0 148.1 27.54 42.35 410.1 11. 3 0.0355 1.04839 
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ThermophysicaJ properties of methane Continued 

T Density Density E H S Cp Sound Visco Therm. Diel. 

K kg/m3 moJldm3 J/mo! J/mo! Jl(mo!'K) Jl(mo!'K) m/s pPa-s W/(m'K) Const. 

275.0 37.82 2.358 6248.0 8284.0 148.9 27.61 41.97 415.4 11.5 0.0359 1.04706 
280.0 36.84 2.296 6403.0 8493.0 149.7 27.70 41.66 420.5 11.6 0.0363 1.04583 
285.0 35.92 2.239 6557.0 8701.0 150.4 27.8D 41.41 425.4 11. 7 0.0368 1.04467 
290.0 35.06 2.186 6711 .n 8907.0 151.1 27.91 41.21 430.2 11.9 0.0373 1.04358 
300.0 33.48 2.087 7018.0 9318.0 152.5 28.18 40.93 439.5 12.1 0.0384 1.04159 
310.0 32.06 1.999 7325.0 9726.0 153.9 28.49 40.79 448.2 12.4 0.0395 1.03981 
320.0 30.78 1919 7632 (1 101300 1<;<;') n.R4 40.7!) 4S!).S 12.7 0.0407 1.03820 
330.0 29.61 1.846 7942.0 10540.0 156.4 29.23 40.83 464.5 13.0 0.0420 1.03673 
340.0 28.55 1.779 8253.0 10950.0 157.6 29.65 40.96 472.1 13.2 0.0433 1.03539 
350.0 27.56 1. 718 8567.0 11360.0 158.8 30.09 41.17 479.5 13.5 0.0447 1.03416 

Jou.u to.O;' 1.661 RR85.0 11770.0 160.0 .30.56 41.42 480.0 13.8 0.0461 1.0.3302 
370.0 25.81 1.609 9206.0 12190.0 161.1 31.05 41.72 493.4 14.0 0.0475 1.03197 
380.0 25.02 1.560 9532.0 12610.0 162.2 31. 55 42.06 500.1 14.3 0.0490 1.03099 
390.0 24.29 1.514 9861.0 13030.0 163.3 32.08 42.43 506.6 14.6 0.0505 1.03007 
400.0 23.60 1.471 10200.0 13460.0 164.4 32.61 42.84 512.9 14.8 0.0521 1.02921 
410.0 22.96 1.431 10530.0 13890.0 165.5 33.16 43.26 519.0 15.1 0.0536 1.02840 
420.0 22.35 1. 393 10880.0 14320.0 166.5 33.72 43.71 525.0 15.4 0.0552 1.02765 
440.0 21.23 1.324 11580.0 15210.0 168.6 34.85 44.65 536.6 15.9 0.0585 1.02626 
460.0 20.23 1.261 12300.0 16110.0 170.6 35.99 45.63 547.8 16.4 0.0619 1.02501 
480.0 19.33 1.205 13050.0 17030.0 172.6 37.13 46.63 558.6 16.9 0.0653 1.023Sg 

500.0 18.51 1.154 13810.0 17970.0 174.5 38.25 47.64 569.2 17.4 0.0688 1.02286 
520.0 17.76 1.107 14600.0 18940.0 176.4 39.35 48.63 579.5 17.9 0.0723 1.02193 
540.0 17.07 1.064 15410.0 19920.0 178.2 40.39 49.58 589.5 18.4 0.0758 1.02107 
560.0 16.43 1.024 16230.0 20920.0 180.0 41.37 50.49 599.5 18.8 0.07\13 I.U:W2!l 
580.0 15.84 0.9876 17080.0 21940.0 181. 8 42.28 51.32 609.2 19.3 0.0827 1.01955 
600.0 15.30 0.9537 17940.0 22970.0 183.6 43.09 52.07 618.9 19.8 0.0860 1.01888 

5.00 MPa isobar 

91.95a 453.3 28.26 -5710.0 -5533.0 68.14 34.11 53.10 1558.0 210.0 0.226 1.67965 
100.0 442.8 27.60 -5285.0 -5104.0 72.61 33.60 53.61 1488.0 166.0 0.213 1.66100 
120.0 415.2 25.88 -4205.0 -4012.0 82.56 32.76 55.72 1300.0 104.0 0.181 1.61293 
140.0 384.5 23.97 -3077 .0 -2869.0 91. 36 31.72 58.86 1099.0 71.7 0.151 1.56020 
150.0 367.1 22.88 -2487.0 -2268.0 95.50 31.21 61.40 992.7 60.4 0.137 1.53080 
160.0 347.5 21.66 -1867.0 -1636.0 99.58 30.76 65.30 879.7 50.9 0.123 1.49807 
165.0 336.4 20.97 -1541.0 -1303.0 101.6 30.58 68.15 819.5 46.6 0.116 1.47990 
170.0 324.3 20.21 -1200.0 -953.1 103.7 30.44 72.05 755.8 42.5 0.109 1.46001 
175.0 310.5 19.35 -838.0 -579.6 105.9 30.38 77.75 687.0 38.4 0.103 1.43771 
180.0 294.2 18.34 -442.4 -169.7 108.2 30.43 87.08 610.5 34.3 0.0985 1.41168 

182.0 286.6 17.86 -270.0 9.9 109.2 30.50 92 .83 576.7 32.6 0.0980 1. 39967 
184.0 278.0 17.33 -85.5 203.0 110.2 30.62 100.8 540.2 30.9 0.0993 1.38627 
186.0 268.2 16.72 116.6 415.7 111. 4 30.81 112.8 500.0 28.9 0.105 1.37088 
188.0 256.1 15.97 346.5 659.7 112.7 31.12 133.3 454.5 26.8 0.124 1. 35231 
189.0 248.8 15.51 478.6 801.0 113.4 31.34 150.5 428.8 25.6 0.154 1.34106 
190.0 240.0 14.96 629.8 964.1 114.3 31.66 178.2 400.2 24.2 0.295 1.32762 
190.5 234.7 14.63 716.5 1058.0 114.8 31. 86 199.7 384.4 23.5 3.35 1. 31963 
191.0 228.5 14.25 814.4 1165.0 115.4 32.12 231.0 367.3 22.6 0.327 1.31037 
191.2 225.7 14.07 857.9 1213.0 115.6 32.24 247.8 360.1 22.2 0.255 1. 30617 
191.4 222.7 13.88 904.6 1265.0 115.9 32.38 268.3 352.5 21. 8 0.214 1.30161 

191.6 219.3 13.67 955.2 1321.0 116.2 32.53 293.8 344.6 21.4 0.188 1.29661 
191. 8 215.6 13.44 1011 .0 1383.0 116.5 32.70 326.2 336.3 20.9 0.169 1.29106 
192.0 211.4 13.18 1073.0 1452.0 116.9 32.90 368.2 327.7 20.4 0.154 1. 28481 
192.5 197.6 12.32 1269.0 1675.0 118.0 33.54 545.4 304.5 18.8 0.129 1. 26461 
193.0 176.7 11.02 1565.0 2019.0 119.8 34.41 826.4 282.2 16.7 0.111 1. 23432 
193.5 152.6 9.515 1921.0 2446.0 122.0 34.95 807.2 270.7 14.6 0.0997 1.20013 
194.0 135.5 8.444 2198.0 2790.0 123.8 34.87 571.7 268.8 13.3 0.0914 1.17620 
194.5 124.6 7.770 2389.0 3032.0 125.0 34.56 411.4 270.0 12.6 0.0846 1.16131 
195.0 117.2 7.308 2529.0 3213.0 126.0 3-4.23 319.7 272.0 12. :l 0.0790 1.15121 
196.0 107.4 6.692 2732.0 3479.0 127.3 33.63 226.0 276.3 11. 7 0.0702 1.13783 

196.5 103.8 6.467 2812.0 3585.0 127.9 33.36 199.4 278.4 11.5 0.0668 1.13298 
197.0 100.7 6.276 2883.0 3680.0 128.3 33.11 179.5 280.5 11.4 0.0639 1.12887 
197.5 98.03 6.110 2947.0 3766.0 128.8 32.88 164.1 282.5 11.2 0.0614 1.12531 
198.0 95.68 5.964 3006.0 3845.0 129.2 32.67 151. 8 284.5 11.1 0.0591 1.12217 
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Thermophysical properties of methane - Continued 

T Density Density E II S Cy Cp Sound Vise. Therm. Die\. 

K kg/m:l mol/dm" J/mol J/mol J/(mol'K) J/(mol'K) mls pi'a-s W/(m'K) Canst. 

198.5 93.57 5.833 3061.0 3918.0 129.6 32.47 14J .7 286.4 11. 1 0.0572 1.11936 
199.0 91.67 5.714 3111.0 3987.0 129.9 32.28 133.3 288.2 11.0 0.0555 1.11683 
199.:5 89.92- :5.60:5 31:59.0 40:51.0 130.2 32.10 126.2 290.0 10.9 0.0:539 1.114:52 
200.0 88.32 5.505 3205.0 4113.0 130.5 31.93 120.1 291.7 10.9 0.0526 1.11239 
201.0 85.46 5.327 3289.0 4228.0 131.1 31.62 11 (). 1 295.0 10.8 0.0502 1.10861 
202.0 82.96 5.171 3367.0 4334.0 131.6 31.34 102.2 298.2 10.7 0.0482 1.10531 

203.0 80.74 5.033 3439.0 4433.0 132.1 31.09 95.90 301.2 10.6 0.0466 1.10239 
204.0 78.74 4.908 3507.0 4526.0 132.6 30.85 90.67 304.1 10.6 0.0452 1.09976 
205.0 76.93 4.795 3572.0 4614.0 133.0 30.64 86.28 306.8 10.5 0.0440 1.09739 
206.0 75.27 4.692 3633.0 4699.0 133.4 30.44 82.52 309.5 10.5 0.0430 1.09522 
207.0 73.75 4.597 3692.0 4780.0 133.8 30.25 79.;!8 312.1 to.S 0.0421 1.09322 
208.0 72.33 4.508 3748.0 4857.0 134.2 30.08 76.44 314.6 10.4 0.0413 1.09137 
210.0 69.77 4.349 3856.0 5005.0 134.9 29.77 71.72 319.4 10.4 0.0401 1.08804 
212.0 67.52 4.209 3957.0 5145.0 135.6 29.49 67.93 324.0 10.4 0.0390 1.08511 
214.0 65.50 4.083 4053.0 5278.0 136.2 29.25 64.83 328.3 10.4 0.0382 1.08249 
216.0 63.68 3.969 4145.0 5405.0 136.8 29.04 62.23 332.4 10.4 0.0375 1.08014 

218.0 62.02 3.866 4233.0 5527.0 137.3 28.85 60.03 336.4 10.4 0.0370 1.07799 
220.0 60.50 3.771 4319.0 5645.0 137.9 28.68 58.14 340.2 10.4 0.0366 1.07602 
222.0 59.09 3.683 4402.0 5759.0 13S.~ 28.52 56.~9 3~3.9 10. " 0.0362 t .07421 
224.0 57.78 3.602 4483.0 5871.0 138.9 28.39 55.05 347.5 10.4 0.0359 1.07252 
226.0 56.56 3.526 4562.0 5980.0 139.4 28.27 53.78 350.9 10.5 0.0356 1.07095 
228.0 55.42 3.455 4639.0 6086.0 139.8 28.16 52.65 354.3 10.5 0.0354 1.06949 
230.0 54.35 3.388 4714.0 6190.0 140.3 28.06 51.64 357.5 10.5 0.0353 1.06811 
235.0 51.92 3.236 4898.0 6443.0 141.4 27.86 49.53 365.3 10.6 0.0350 1.06499 
240.0 49.78 3.103 5075.0 6686.0 142.4 27.72 47.87 372.6 10.7 0.0349 1.06226 
245.0 47.88 2.985 5247.0 6922.0 143.4 27.62 46.54 379.5 10.8 0.0349 1.05984 

250.0 46.17 2.878 5415.0 7152.0 144.3 27.56 45.47 386.0 10.9 0.0349 1.05766 
255.0 44.63 2.782 5580.0 7377.0 145.2 27.53 44.59 392.3 11.0 0.0350 1.05569 
260.0 43.21 2.693 5742.0 7598.0 146.1 27.53 43.86 398.3 11.2 0.0352 1.05389 
265.0 41.91 2.612 5902.0 7816.0 146.9 27.55 43.26 404.1 11.3 0.0355 1.05224 
270.0 40.71 2.537 6061. 0 8031.0 147.7 27.59 42.76 409.6 11.4 0.0358 1.05072 
275.0 39.59 2.~68 6218.0 824'1.0 1-18.5 27.66 ~l.31 415.0 11.5 0.0362 1 04931 
280.0 38.55 2.403 6374.0 8455.0 149.2 27.74 42.00 420.1 11.7 0.0366 1.04799 
285.0 37.58 2.342 6529.0 8664.0 150.0 27.83 41.72 425.1 11.8 0.0370 1.04676 
290.0 36.66 2.285 6684.0 8872.0 150.7 27.95 41.50 430.0 11 .9 0.0375 1.04560 
300.0 34.99 2.181 6993.0 9285.0 152.1 28.21 41.18 439.3 12.2 0.0386 1.04349 

310.0 33.49 2.088 7301.0 9696.0 153.4 28.52 41.01 448.1 12.5 0.0397 1.04161 
320.0 32.14 2.003 7610.0 10110.0 154.7 28.86 40.96 456.5 12.7 0.0409 1.03991 
330.0 30.91 1.927 7921.0 10520.0 156.0 29.25 41.00 464.5 13.0 0.0422 1.03836 
340.0 29.79 1.857 8233.0 10930.0 157.2 29.66 41.12 472.2 13.3 0.0435 1.03695 
350.0 28.75 1.792 8549.0 11340.0 158.4 30.11 41.31 479.6 13.5 0.0448 1.03565 
360.0 27.80 1.733 8867.0 11750.0 159.6 30.57 41.55 486.7 13.8 0.0462 1.03446 
370.0 26.91 1.678 9189.0 12170.0 160.7 31.06 41.84 493.6 14.1 0.0477 1.03335 
380.0 26.09 1.626 9515.0 12590.0 161.9 31.57 42.17 500.3 14.3 0.0491 1.03Z32 
390.0 25.32 1.578 9845.0 13010.0 163.0 32.09 ~2.5~ 506.8 14.6 0.0506 1.03136 
400.0 24.60 1.534 10180.0 13440.0 164.0 32.63 42.93 513.1 14.9 0.0522 1.03046 

410.0 23.93 1.491 10520.0 13870.0 165.J 33.17 43.35 519.2 15.1 0.0538 1.02962 
420.0 23.29 1.452 10860.0 14310.0 166.2 33.73 43.79 525.3 15.4 0.0554 1.02882 
440.0 22.12 1.379 1157U.U 1~19U.U IblS.1- j4.lSb 44.72 :536.9 1:5.9 0.0:566 1.02737 
460.0 21.08 1. 314 12290.0 16100.0 170.2 36.00 45.69 548.1 16.4 0.0620 1.02606 
480.0 20.13 1.255 13040.0 17020.0 172.2 37.14 46.69 559.0 16.9 0.0654 1.02489 
500.0 19.27 1.201 13800.0 1796().0 174.1 38.26 47.69 569.6 17.4 0.0689 1.02382 
520.0 18.49 1.153 14590.0 18930.0 176.0 39.35 48.67 579.9 17.9 0.0724 ],02284 
540.0 17.77 1.108 15400.0 19910.0 177.9 40.40 49.62 590.0 18.4 0.0759 1.02195 
560.0 17.11 1.067 16220.0 20910.0 179.1 41.38 50.53 599.9 18.8 0.0794 1.02113 
580.0 16.50 1.028 17070.0 21930.0 181.5 42.28 51.36 609.7 19.3 0.0828 1.02037 

600.0 15.93 0.9930 17930.0 22970.0 183.2 43.09 52.11 619.3 19.8 0.0861 1.01966 

J. Phy •. Chem. Ref. Data, Yol. 16, No.4, 1987 



THERMOPHYSICAL PROPERTIES OF FLUIDS 617 

Thermophysica\ prnperties of methane Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 molldm3 llmol llmol ll(mo!'K) ll(mol'K) m/s (JPu'S W/(nl'K) Const. 

5.20 MPa isobar 

92.003 453.4 28.26 -5709.0 -5525.0 68.15 34.11 53.09 1558.0 210.0 0.226 1.67974 
100.0 442.9 27.61 -5287.0 -5099.0 72.59 33.61 53.59 1490.0 166.0 0.2D 1.66124 
120.0 415.4 25.89 -4208.0 -4007.0 82.53 32.77 55.68 1302.0 104.0 0.181 1.61326 
140.0 :~R4. 8 23.99 -3082.0 -2865.0 91. 33 31.73 58.78 1102.0 71.9 0.151 1.56071 
150.0 367.5 22.91 -2493.0 -2.266.0 95.46 31.21 61.26 996.3 60.6 0.137 1.53145 
160.0 348.0 21.69 -1876.0 1636.0 99.53 30.76 65.05 884.1 51.1 0.124 1.49896 
165.0 337.1 21.01 1552.0 -1304.0 101.6 30.58 67.80 824.6 46.8 0.117 1.48097 
170.0 325.1 20.26 -1213.0 -956.4 103.6 30.44 71.52 761. 7 42.7 0.110 1. 46133 
175.0 311.5 19.42 -654.1 -586.3 105.0 30.37 76.88 694.2 38.7 0.104 1.43941 

180.0 295.7 18.43 -464.6 -182.4 108.1 30.40 85.43 619.7 34.7 0.0990 1.41405 

182.0 288.3 17.97 -296.0 -6.7 109.0 30.46 90.56 587.0 33.0 0.0984 1.40246 
184.0 280.2 17.47 -116.8 181.0 110.1 30.56 97.45 552.1 31.3 0.0996 1.38967 
186.0 270.9 16.89 77 .2 385.1 111. 2 30.72 107.3 514.2 29.5 0.105 1.37520 
188.0 260.0 16.21 293.2 614.1 112.4 30.97 123.0 472.1 27.5 0.123 1.35821 
189.0 253.5 15.80 413.7 742.7 113.1 31.15 135.0 448.9 26.4 0.153 1. 34829 
190.0 246.1 15.34 546.8 885.7 113.8 31.38 152.2 423.7 25.2 0.291 1.33694 
191.0 237.2 14.79 698.6 1050 0 114 7 31 1>9 179.1 191>.1 21.9 0.126 1.32344 
191.5 232.0 14.46 784.9 1145.0 115.2 31.90 199.2 381.0 23.1 0.202 1.31551 
192.0 225.9 14.08 881.5 1251.0 115.7 32.15 227.1 365.0 22.3 0.159 1.30641 
192.5 218.7 13.63 992.4 1374.0 116.4 32.45 267.8 348.0 21.3 0.135 1.29571 

In.6 217 .1 13.:53 1017.0 1401.0 116 . .5 32 • .52 278.2 344.4 21.1 0.132 1.29331 
192.8 213.7 13.32 1069.0 1459.0 116.8 32.68 301.8 337.2 20.7 0.125 1.28821 
193.0 209.9 13.08 1125.0 1522.0 117.1 32.84 330.0 329.8 20.3 0.120 1.28264 
194.0 184.2 11.48 1498.0 1951.0 119.4 33.94 541.4 293.8 17.4 0.0976 1.24506 
194.5 167.5 10.44 1743.0 2241.0 120.9 34.45 600.0 281.6 15.9 0.0896 1.22117 
195.0 151.9 9.468 1984.0 2533.0 122.4 34.68 553.9 275.7 14.6 0.0836 1.19908 
196.0 130.1 8.107 2353.0 2994.0 124.7 34.41 373.2 274.4 13.1 0.0746 1.16874 
197.0 117.3 7.314 2595.0 3306.0 126.3 33.88 262.6 277.4 12.3 0.0680 1.15135 
198.0 109.0 6.793 2771.0 3537.0 127.5 33.37 203.9 281.1 11.9 0.0628 1.14002 
198.5 105.7 6.590 2844.0 3633.0 128.0 33.14 184.4 282.9 11.7 0.0607 1.13562 

199.0 102.9 6.412 2911.0 3722.0 128.4 32.92 169.0 284.8 11.6 0.0588 1.13179 
199.5 100.3 6.255 2972.0 3803.0 128.8 32.72 156.6 286.6 11.5 0.0571 1.12841 
200.0 98.09 6.114 3028.0 3879.0 129.2 32.52 146.2 288.4 11.4 0.0555 1.12539 
200.5 96.04 5.987 3081.0 3949.0 129.5 32.34 137.6 290.1 11.3 0.0541 1.12265 
201.0 94.17 5.870 3130.0 4016.0 129.9 32.16 130.2 291.8 11.2 0.0529 1.12016 
202.0 90;86 5.664 3222.0 4140.0 130.5 31.84 118.2 295.1 11.1 0.0507 1.11577 
203.0 88.00 5.485 3306.0 4254.0 131.0 31.55 109.0 298.3 11.0 0.0489 1.11197 
204.0 85.49 5.329 3383.0 4359.0 131.6 31.28 101.6 301.3 10.9 0.0473 1.10865 
205.0 83.24 5.189 3455.0 4457.0 132.0 31.04 95.62 304.2 10.8 0.0460 1.10568 
206.0 81.21 5.062 3523.0 4550.0 132.5 30.82 90.60 307.0 10.8 0.0448 1.10302 

207.0 79.37 4.947 3588.0 4639.0 132.9 30.61 86.35 309.7 to.7 0.0438 1.10059 
208.0 77 .68 4.842 3649.0 4723.0 133.3 30.42 82.69 312.3 10.7 0.0429 1.09837 
210.0 74.67 4.654 3765.0 4883.0 134.1 30.07 76.73 317.2 to.6 0.0414 1.09443 
212.0 72.05 4.491 3873.0 5031.0 134.8 29.77 72.06 321.9 10.6 0.0403 1.09101 
214.0. 69.73 4.347 3975.0 5171.0 135.5 29.50 68.30 326.4 10.6 0.0393 1.08799 
216.0 67.66 4.217 4072.0 5305.0 136.1 29.26 65.21 330.7 10.6 0.0386 1.08529 
218.0 65.78 4.100 4164.0 5433.0· 136.7 29.05 62.61 334.7 10.5 0.0380 1.08286 
220.0 64.07 3.994 4254.0 5556.0 137.2 28.87 60.41 338.7 10.6 0.0375 1.08065 
222.0 62.50 3.896 4340.0 5674.0 137.8 28.70 . 58.51 342.4 10.6 0.0370 1.07861 
224.0 61.05 3.806 4423.0 5790.0 138.3 28.55 56.86 346.1 10.6 0.0367 1.07674 

226.0 59.70 3.721 4505.0 5902.0 138.8 28.42 55.41 349.6 10.6 0.0364 1.07500 
228.0 58.45 3.643 4584.0 6011.0 139.3 28.30 54.13 353.0 10.6 0.0361 1.07338 
230.0 57.27 3.570 4662.0 6119.0 139.7 28.19 52.99 356.3 10.6 0.0359 1.07186 
232.0 56.16 3.501 4738.0 6224.0 140.2 28.10 51.97 359.6 10.7 0.0358 1.07044 
235.0 54.61 3.404 4850.0 6377.0 140.8 27.98 50.6J 364.3 10.7 0.0356 1.06845 
240.0 52.30 3.260 5030.0 6626.0 141. 9 27.82 48.79 371.7 10.8 0.0354 1.06548 
245.0 50.24 3.132 5205.0 6866.0 142.9 27.71 47.32 378.7 10.9 0.0353 1.06286 
250.0 48.41 3.017 5376.0 7099.0 143.8 27.63 46.14 385.3 11.0 0.0353 1.06051 
255.0 46.75 2.914 5543.0 7328.0 144.7 27.60 45.18 391.7 11.1 0.0354 1.05839 
260.0 45.23 2.819 5707.0 7551.0 145.6 27.59 44.38 397.8 11.2 0.0356 1.05647 
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618 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysica 1 properties of methane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 mol/dm 3 J/mo] J/mol J/(mol'K) .ll(mo!·K) m/s fJPa-s W/(m'K) Canst. 

265.0 43.84 2.733 5869.0 7772.0 146.4 27.60 43.72 403.6 11.4 0.0358 1.05470 
270.0 42.56 2.653 6029.0 7989.0 147.3 27.64 43.18 409.2 11.5 0.0361 1.05308 
275.0 41.38 2.579 6188.0 8204.0 148.0 27.70 42.72 414.6 11.6 0.0364 1.05157 
280.0 40.2i 2.510 6345.0 8416.0 148.8 27.78 42.35 419.8 11.7 0.0368 1.05017 
285.0 39.24 2.446 6501.0 8627.0 149.6 27.87 42.04 424.9 11. 9 0.0373 1.04887 
290.0 38.27 2.386 6657.0 8837.0 150.3 27.98 41.79 429.8 12.0 0.0377 1.04764 
j\J\J.U ~H.1.::>l 2.276 6Y68.0 n53.0 151.7 28.24 41.43 439.2 12.2 0.0388 1.04541 
310.0 34.93 2.177 7277 .0 9666.0 153.0 28.54 41.23 448.0 12.5 0.0399 1.04342 
320.0 33.50 2.088 7588.0 10080.0 154.4 28.89 41.15 456.5 12.8 0.0411 1.04163 
330.0 32.21 2.008 7900.0 10490.0 155.6 29.27 41.17 464.5 13.0 0.0424 1.04000 

340.0 31.03 1.934 8213.0 10900.0 156.9 29.68 41. 28 472.3 13.3 0.0437 1.03852 
350.0 29.95 1.867 8530.0 11320.0 158.1 30.12 41.45 479.7 13.6 0.0450 1.03716 
360.0 28.95 1.804 8849.0 11730.0 159.2 30.59 41. 68 486.8 13.8 0.0464 1.03590 
370.0 28.02 1.747 9172.0 12150.0 160.4 31.08 41.96 493.8 14.1 0.0478 1.03474 
380.0 27.Hi 1.693 9498.0 12570.0 Hil.5 31.58 42.26 '00.' 14.4 0.0493 1.03366 
390.0 26.36 1.643 9829.0 12990.0 162.6 32.10 42.64 507.0 14.6 0.0508 1.03265 
400.0 25.60 1.596 10160.0 13420.0 163.7 32.64 43.02 513.3 14.9 0.0523 1.03171 
410.0 24.90 1.552 10500.0 13860.0 164.7 33.18 43.44 519.5 15.2 0.0539 1.03083 
420.0 24.23 1.510 10850.0 14290.0 165.8 33.74 43.87 525.5 15.4 0.0555 1.03000 
440.0 23.01 1.435 11550.0 15180.0 167.9 34.87 44.79 537.2 15.9 0.0588 1.02848 

460.0 21.92 1.367 12280.0 16080.0 169.9 36.01 45.76 548.5 16.4 0.0621 1.02712 
480.0 20.94 1.305 13020.0 17010.0 171. 8 37.15 46.75 559.4 16.9 0.0656 1.02589 
500.0 :10.04 1.249 13790.0 17950.0 173. g 38.27 47.74 569.9 17.4 0.0690 1.02477 
520.0 19.23 1.198 14580.0 18920.0 175.7 39.36 48.72 580.3 17.9 0.0725 1.02376 
540.0 18.48 1.152 15390.0 19900.0 177 .5 40.41 49.67 590.4 18.4 0.0760 1.02283 
560.0 17.79 1.109 16210.0 20900.0 179.3 41. 39 50.57 600.3 18.9 0.0795 1.02197 
580.0 17.15 1.069 17060.0 21920.0 181.1 42.29 51.40 610.1 19.3 0.0829 1.02118 
600.0 16.:56 I.OJl 179lU.U U96U.U 1!fl.9 4J.1O 52.14 blY.S lY.!! 0.0!!62 1.02U4:> 

5.40 MFa isobar 

92.05a 453.4 28.26 -5708.0 -5517.0 68.15 34.11 53.08 1559.0 210.0 0.226 1.67983 
100.0 443.0 27.62 -5289.0 -5094.0 72.57 33.62 53.57 1491.0 167.0 0.213 1.66147 
120.0 415.6 25.91 -4211.0 -4003.0 82.51 32.77 55.64 1304.0 105.0 0.181 1.61359 
140.0 385.1 24.01 -3087.0 -2862.0 91.29 31.74 58.69 1105.0 72.2 0.152 1.56121 
150.0 367.9 22.93 -2499.0 -2264.0 95.42 31.22 61.12 999.7 60.8 0.138 1.53210 
160.0 348.5 21. 73 -1884.0 -1636.0 99.47 30.77 64.81 88B.5 51.4 0.124 1.49983 
170.0 325.9 20.31 -1225.0 -959.6 103.6 30.44 71.02 767.5 43.0 0.110 1.46263 
175.0 312.6 19.48 -869.8 -592.6 105.7 30.36 76.07 701.2 39.0 0.104 1.44107 
180.0 297.1 18.52 -485.8 -194.2 107.9 30.37 83.95 628.5 35.1 0.0994 1.41632 
182.0 290.0 18.08 -320.6 -21.9 108.9 30.42 88.55 596.9 33.4 0.0988 1.40510 

184.0 282.2 17.59 -146.0 160.9 109.9 30.50 94.59 563.3 31.8 0.1000 1.39283 
186.0 273.5 17.05 41.2 358.0 111.0 30.64 102.9 527.3 30.0 0.105 1.37912 
188.0 263.3 16.41 246.4 575.4 112.1 30.85 115.4 487.8 28.1 0.123 1.36337 
190.0 251.0 15.64 479.9 825.0 113.4 31.17 136.3 443.7 26.0 0.286 1.34439 
191.0 243.5 15.18 613.5 969.2 114.2 31.41 153.1 419.3 24.9 0.322 1.33298 
191.5 239.3 14.92 686.5 1049.0 114.6 31.55 164.5 406.3 24.2 0.202 1.32657 
192 .0 234.6 14.63 765.0 1134.0 115.1 31.72 178.7 392.8 23.6 0.160 1. 31954 
11)'.5 "CI . .:! 1.:1 30 850 3 1128.0 115.5 31.92 197.0 378.6 n.s 0.138 1.31172 
193.0 223.6 13.94 944.6 1332.0 116.1 32.15 221.1 363.8 22.0 0.124 1.30291 
193.5 216.8 13.51 1051.0 1450.0 116.7 32.44 253.6 348.4 21.2 0.113 1.29279 

194.0 208.8 13.01 1173.0 1588.0 117.4 32.78 297.5 332.5 20.2 0.104 1.28093 
196.0 162.9 10.15 18.59.0 2391.0 121 • .5 34.31 4.57.8 284.4 1;5.6 0.0794 1.21461 
198.0 127.3 7.938 2465.0 3145.0 125.4 34.00 286.5 280.0 13.0 0.0665 1.16501 
200.0 110.3 6.872 2816.0 3602.0 127.6 33.12 185.1 285.9 12.0 0.0586 1.14173 
200.5 107.3 6.688 2883.0 3690.0 128.1 32.91 170.6 287.5 11.9 0.0571 1.13775 
201.0 104.7 6.524 2945.0 3773.0 128.5 32.72 158.7 289.2 11.8 0.0557 1.13421 
201.5 102.3 6.377 3003.0 3849.0 128.9 32.54 148.6 290.9 11.7 0.0544 1.13103 
202.0 100.2 6.243 3056.0 3921.0 129.2 32.36 140.1 292.5 11. 6 0.0532 1.12815 
202.5 98.18 6.120 3107.0 3990.0 129.6 32.19 132.7 294.1 11.5 0.0522 1.12552 
203.0 96.37 6.007 3155.0 4054.0 129.9 32.03 126.3 295.7 11.4 0.0512 1.123'10 

204.0 93.13 5.805 3245.0 4175.0 130.5 31.73 115.7 298.7 11.3 0.0495 1.11878 
205.0 90.30 5.629 3327.0 4287.0 131.0 31.46 107.4 301.7 11.2 0.0480 1.11503 
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Thermophysical properties of methune - Continued 

., 

T Density Density E II S Cv Cp Sound Visco Therm. Diel. 

K kg/mJ molldmJ J/mol J/mol J/(mol'K) J/(mol'K) mls (J.Pa-s W/(m'K) Canst. 

206.0 87.80 5.473 3404.n 4390.0 131.5 31. 21 100.5 304.6 11. 1 0.04&7 1.11170 
207.0 85.55 5.332 3475.0 4488.0 132.0 30.98 94.90 307.4 11.0 0.0455 1.10873 
208.0 83.S1 5.205 3543.0 45BO.O 132.5 30.76 90.15 310.1 11.0 0.0446 1.10604 
209.0 81.65 5.089 3607.0 4669.0 P'.9 30.56 86.08 312.7 10.9 0.0437 1.10359 
210.0 79.93 4.982 3669.0 4753.0 133.3 30.38 82.57 315.2 10.9 0.0429 1.10133 
212.0 76.87 4.792 3785.0 4912.0 134.0 30.05 76.73 320.0 10.8 0.0416 1.09732 
214.0 'I4.11 4.62:5 ..\893.0 :5061.0 134.7 29.75 72.22 324.6 10.8 O.O4()5 1.09383 
216.0 71. 84 4.478 3996.0 5201.0 135.4 29.49 68.52 329.0 10.7 0.0397 1.09074 

218.0 69.72 4.346 4093.0 5335.0 136.0 29.27 65.46 333.2 10.7 0.0390 1.08798 
220.0 67.RO 4.226 4186.0 5464.0 136.6 29.06 62.89 337.2 10.7 0.0384 1.08548 
222.0 66.05 4.117 4275.0 5587.0 137.2 28.88 60.70 341.1 10.7 0.0379 1.08321 
224.0 64.44 4.016 4362.0 5707.0 137.7 28.72 58.80 344.8 10.7 0.0375 1.08112 
226.0 62.95 3.924 4446.0 5822.0 138.2 28.57 57.15 348.4 10.7 0.0371 1.07919 
228.0 61.56 3.837 452R.O 5935.0 138.7 28.44 55.70 351.9 10.7 0.0368 1.07740 
230.0 60.27 3.757 4608.0 6045.0 139.2 28.33 54.42 355.2 10.8 0.0366 1.07573 
232.0 59.06 3.681 4686.0 6153.0 139.6 28.23 53.28 358.5 10.8 0.0364 1.07417 
234.0 57.92 3.610 4763.0 6259.0 140.1 28.13 52.25 361.7 10.8 0.0362 1.07270 
240.0 54.86 3.420 4985.0 6564.0 141.4 27.92 49.74 370.8 10.9 0.0359 1.06877 

245.0 52.65 3.282 5163.0 6809.0 142.4 27.79 48.13 377.9 11.n 0.03:58 1.065'.14 
250.0 50.67 3.159 5336.0 7046.0 143.4 27.71 46.84 384.7 11.1 0.0357 1.06341 
255.0 48.89 3.048 5506.0 7278.0 144.3 27.66 45.78 391.1 11. 2 0.0358 1.06114 
260.0 47.28 2.947 5672.0 7504.0 145.2 27.65 44.92 397.3 11.3 0.0359 1.05908 
'6<i.n 4"i.RO '.R"i" "iR~"i.O 7717.n 146.0 27.66 44.20 40:l.2 11.4 0.0361 1.05719 
270.0 44.44 2.770 5997.0 7946.0 146.8 27.69 43.61 408.8 11.5 0.0364 1.05546 
275.0 43.18 2.692 6157.0 8163.0 147.6 27.75 43.11 414.3 11. 7 0.0367 1.05386 
280.0 42.01 2.619 6316.0 8378.0 148.4 27.82 42.70 419.6 11. 8 0.0371 1.05238 
285.0 40.92 2.551 6473.0 8590.0 149. J 27.91 42.37 424.7 11.9 0.0375 1.05099 
290.0 39.90 2.487 6630.0 8801.0 H9.9 28.01 42.09 429.6 12.0 0.0380 1.04?70 

300.0 38.03 2.371 6942.0 9220.0 151.3 28.27 41.69 439.0 12.3 0.0390 1.04734 
310.0 36.31 2.267 7254.0 9636.0 152.7 28.57 41.45 448.0 12.6 0.0401 1.04524 
320.0 34.87 2.174 7566.0 10050.0 154.0 28.91 41.35 456.5 12.8 0.0413 1.04335 
HO.O 33.52 2.089 7879.0 10460.0 155.2 29.29 41.35 464.6 13.1 0.0425 1.04165 
340.0 32.28 2.012 8193.0 10880.0 156.5 29.70 41.43 472.3 13.4 0.0438 1.04009 
350.0 31.15 1.941 8511.0 11290.0 157.7 30.14 41.59 479.8 13.6 0.0452 1.03866 
360.0 30.10. 1.876 8831.0 11710.0 158.9 30.61 41.81 487.0 13.9 0.0465 1.03735 
370.0 29.13 1.816 9154.0 12130.0 160.0 31.09 42.08 493.9 14.1 0.0480 1.03613 
380.0 28.23 1.760 9482.0 12550.0 161.1 31.60 42.39 500.7 14.4 0.0494 1.03500 
390.0 27.39 1.707 9813.0 12980.0 162.2 32.12 42.74 507.2 14.7 0.0509 1.03395 

4()0.0 26.60 1.658 10150.0 13410.0 163.3 32.65 43.12 513.6 14.9 0.0525 1.03297 
410.0 25.87 1.612 10490.0 1J84().0 164.4 33.20 43.52 519.8 15.2 0.0540 1.03204 
420.0 25.17 1.569 10830.0 14280.0 165.5 33.75 4.~ .95 525.8 15.5 0.0556 1.03118 
440.0 23.90 1.490 11540.0 15160.0 167.5 34.88 44.86 537.5 16.0 0.0589 1.02959 
460.0 22.77 1.419 12270.0 16070.0 169.5 36.02 45.82 548.8 16.5 0.0622 1.02817 
480.0 21. 74 1.355 13010.0 17000.0 171.5 37.16 46.80 559.7 17.0 0.0657 1.02689 
500.0 20.81 1.297 13780.0 17940.0 173.4 38.28 47.79 570.3 17.5 0.0691 1.02573 
520.0 19.96 1.244 14570.0 18910.0 175.3 39.37 48.77 580.7 17.9 0.0726 1.02467 
540.0 19.18 1.196 15380.0 19890.0 177 .2 40.41 49.71 590.8 18.4 0.0761 1.02371 
560.0 18.47 1.151 16210.0 20900.0 179.0 41.39 50.61 600.7 18.9 0.0796 1.02281 

580.0 17.80 1.110 17050.0 21920.0 180.8 42. :10 51.43 610.5 19.3 0.0830 1.02199 
600.0 17.19 1.012 17910.0' 22950.0 182.6 43.11 52.17 620.2 19.8 0.0863 1.02123 

5.60 MPIl i.obllr 

92.11 a 453.5 28.27 -5707.0 -5509.0 68.16 34.12 53.07 1560.0 210.0 0.226 1.67992 
100.0 443.2 27.62 -5291.0 -5089.0 72.54 33.63 53.55 1493.0 167.0 0.213 1.66171 
120.0 415.8 25.92 -4214.0 -3998.0 82.48 32.78 55.60 \306.0 105.0 0.181 1.61392 
140.0 385.4 24.02 -3092 .0 -2859.0 91.26 31.75 5!L60 1108.0 72.4 0.152 1.56171 
150.0 368.3 22.96 -2506.0 -2262.0 95.37 31.23 60.98 1003.0 61.1 0.138 1.53274 
160.0 349.1 21. 76 -1893.0 -1635.0 99.42 30.77 64.57 892.8 51.6 0.124 1.50070 
170.0 326.7 20.36 -1237.0 -962.4 103.5 30.43 70.54 773.2 43.3 0.1 t 1 1.46389 
175.0 313.6 19.55 -885.1 -598.5 105.6 30.35 75.32 708.0 39.3 0.105 1.44268 
180.0 298.5 18.60 -506.2 -205.2 107.8 30.35 82.61 637.0 35.4 0.0999 1.41849 
182.0 291.6 18.18 -344.0 -36.0 108.8 30.39 86.76 606.4 33.8 0.0992 1.40762 
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Thermophysical properties of m"thane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m 3 moJldm 3 Jlmol J/mo! J/(mo!'K) J/(mo!'K) m/s fll'a'S W/(m'K) Const. 

184.0 284.1 17.71 -173.5 142.7 109.7 30.46 92.11 574.0 32.2 0.100 1.3958() 
186.0 275.8 17.19 7.9 333.7 110.S 30.57 99.29 539.5 30.5 0.105 1.38274 
188.0 266.3 16.60 204.5 541.8 111. 9 30.74 109.5 502.;1 28 7 0.122 1 36797 
190.0 255.1 15.90 423.2 775.4 113.1 :11 .01 125.4 461.4 26.8 0.281 1.;15067 
191.0 248.5 15.49 544.9 906.4 113.8 31.20 137.2 439.2 25.7 0.317 1.34062 
192.0 241.0 15.02 678 .5 J051.0 1 J4. 6 31.43 153.5 415.6 24.5 0.161 1.31922 
1 n.:;' :tJo.lJ 14.76 7:>1.2 IUI.O 11:;'.0 ~'1.~17 164 .1 403.2 23.Y l).140 1.J22lJ:;' 
193.0 232.2 14.48 828.9 1216.0 115.4 31.74 177.2 390.3 23.3 0.126 1.31592 
193.5 227.2 14.16 912.8 1308.0 115.9 31.93 193.4 377 .1 22.6 0.\16 1.30829 
194.0 221.5 13.81 1004.0 1410.0 116.4 32.15 213.7 363.4 21.8 0.108 1.29982 

194.5 215.1 13.41 1105.0 1523.0 117.0 32.40 239.1 349.5 21.0 0.102 1.29032 
195.0 207.8 12.96 1218.0 1650.0 117.6 32.69 270.5 335.7 20.1 0.0957 1.27956 
196.0 190.3 11.86 1484.0 1956.0 119.2 33.37 342.3 310.2 18.2 0.0853 1.25384 
197.0 170.0 10.60 1794.0 2322.0 121 .1 33.95 378.5 293.0 16.3 0.0768 1.22469 
198.0 151.2 9.427 2097.0 2G91.0 122.9 34.14 :149.2 285.G 14.7 0.0704 1.19815 
200.0 125.7 7.836 2559.0 3273.0 125.9 33.62 236.7 285.5 13.0 0.0617 1.16276 
202.0 11 1. 3 6.935 2864.0 3672.0 127.9 32.86 169.3 290.8 12.2 0.0559 1.14311 
202.5 108.6 6.769 2926.0 3754.0 128.3 32.68 158.4 292 .2 12.1 0.0547 1.13949 
203.0 106.2 6.617 2984.0 3831.0 128.6 32.51 149.0 293.7 11. 9 0.0536 1.13622 
203.5 104.0 6.480 3039.0 3903.0 129.0 32.34 140.9 295.2 11. 8 0.0526 1.13325 

204.0 101.9 6.353 3090.0 3972.0 129.3 32.18 133.8 296.7 11. 7 (t.0517 1.13052 
205.0 98.30 6.127 3185.0 4099.0 130.0 31. R8 122.1 299.7 11.6 0.0501 1.12567 
206.0 Q"i.1"i .c; ~ 911 1"'LO 4'170 1 ,0 ~ <; 11 1'.1 11? 8 301 h 11 <; 004R6 1 DUR 
207.0 92.38 5.758 3353.0 4325.0 131 .1 31.35 t05.3 305.4 11.4 0.0474 1.11779 
208.0 89.90 5.604 3428.0 4428.0 131.5 31.12 99.07 308.1 11.3 0.0463 1.11450 
209.0 87.67 5.464 3499.0 4524.0 132.0 30.90 93.84 310.8 11.2 0.0453 1.11153 
210.0 85.63 5.338 3566.0 4616.0 132.4 30.70 89.39 313.3 11.1 0.0444 1.10884 
211.0 83.76 5.221 3630.0 4703.0 132.9 30.51 05.54 315.0 11 .1 0.0436 1.10638 
212.0 82.04 5.114 3692 .0 4787.0 133.3 30.33 82.19 318.3 11. 1 0.0430 1.10411 
214.0 78.95 4.921 3807.0 4945.0 134.0 30.01 76.64 323.0 11.0 0.0418 1.10005 

216.0 76.25 4.753 3916.0 5094.0 134.7 29.73 72.21 327.4 10.9 0.0408 1.09651 
218.0 73.85 4.603 4018.0 5235.0 135.3 29.48 68.60 331.7 10.9 0.0400 1.09337 
220.0 71.69 4.469 4116.0 5369.0 136.0 29.26 65.60 335.8 10.9 0.0393 1.09055 
222.0 69.73 4.347 4209.0 5497.0 136.5 29.06 63.07 339.8 10.9 0.0388 1.08800 
224.0 67.94 4.235 4299.0 5621.0 137.1 28.89 60.90 343.6 10.9 0.0383 1.08567 
226.0 66.30 4.133 4386.0 5741.0 137.6 28.73 59.02 347.2 10.9 0.0379 1 .08354 
228.0 64.77 4.038 4471.0 5858.0 138.1 28.59 57.38 350.8 10.9 0.0376 1.08156 
230.0 63.36 3.949 4553.0 5971.0 138.6 28.47 55.94 354.2 10.9 0.0373 1.07973 
232.0 62.03 3.867 4633.0 6082.0 139.1 28.35 54.66 357.6 10.9 0.0371 1.07802 
234.0 60.79 3.789 4712.0 6190.0 139.6 28.25 53.52 360.8 10.9 0.0369 1.07641 

236.0 59.62 3.717 4789.0 6296.0 140.0 28.16 52.50 364.0 11.0 0.0367 1.07491 
240.0 57.48 3.583 4939.0 6502.0 140.9 28.02 50.74 370.0 11.0 0.0364 1.07214 
245.0 55.09 3.434 5120.0 6751.0 141.9 27.88 48.97 377.3 11. 1 0.0362 1.06908 
250.0 52.98 3.302 5296.0 6992.0 142.9 27.79 47.56 384.1 11.2 0.0362 1.06636 
255.0 51.07 3.184 5468.0 7227.0 143.8 27.73 46.41 390.6 11.3 0.0362 1.06393 
260.0 49.35 3.076 5636.0 7457.0 144.7 27.71 45.47 396.8 11. 4 0.0363 1.06172 
265.0 47.78 2.978 5802.0 7682.0 145.6 27.71 44.69 402.8 11 .5 0.0364 1.05972 
270.0 46.33 2.888 5965.0 7904.0 146.4 27.74 44.04 408.5 11.6 0.0367 1.05788 
27:'i.O 45.00 2.)<05 li1211.0 812~~.0 147.2 27.79 43.51 414.0 11.7 0.0370 1.05618 
280.0 43.76 2.728 6286.0 8339.0 148.0 27.86 43.06 419.3 11. 9 0.0373 1.05"61 

285.0 42.61 2.656 6445.0 8553.0 148.7 27.95 42.69 424.S 12.0 0.0377 1.05314 
290.0 41.53 2.589 6603.0 8766.0 149.5 28.05 42.39 429.4 12.1 0.0382 1.05177 
300.0 39.57 2..466 6917.0 9t8S.() 150.9 28.30 41.95 4311.9 12.4 0.03'.12 1 .0492.9 

310.0 37.82 2.357 7230.0 9606.0 152.3 28.59 41.68 447.9 12.6 0.0403 1.04707 
320.0 36.25 2.260 7543.0 W020.0 153.6 28.93 41.55 456.5 12.9 0.0415 1.04509 
330.0 34.83 2.171 7857.0 10440.0 154.9 29.31 41.52 464.6 13.1 0.0427 1.04330 
340.0 33.53 2.090 8173.0 10850.0 156.1 29.72 41.59 472.4 13.4 0.0440 1.04167 
350.0 32.35 2.016 8492 .0 11270.0 157.3 30.16 41.73 47'LY 1j.7 lI.04:;'.1 1.IJ4017 

360.0 31.25 1.948 8813.0 11690.0 158.5 30.62 41.94 487.2 13.9 0.0467 1.03880 
370.0 30.24 1.885 9137.0 12110.0 159.7 31.11 42.20 494.1 14.2 0.0481 1.03753 

380.0 29.30 1.826 9465.0 12530.0 160.8 31.61 42.50 500.9 14.4 0.0496 1 .03635 
390.0 28.42 1.772 9798.0 12960.0 161.9 32.13 42.84 507.5 14.7 0.0511 1.03525 
400.0 27.61 1. 721 10130.0 13390.0 163.0 32.66 43.21 513.8 15.0 0.0526 1.03422 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 621 

Thermophysica) properties of methane Continued 

T Density Density E II S Cp Sound Therm. Die). 

K k.g/m3 mol/dm3 llmol llmol 11(mo\'K) 1/{mo\·K) m/s /l,Pa-s W/(m'K) Con st. 

410.0 26.84 1.673 10480.0 13820.0 \64,1 33.21 43.61 520.1 15.2 0.0541 1.03326 
420.0 26.12 1.628 10820.0 14260.0 165.1 33.76 44.04 526.1 15.5 0.0557 1.03236 
440.0 24.80 1.546 11530.0 15150.0 167.2 34.89 44.94 537 .9 16.0 0.0590 1.03071 
460.0 23.61 1.472 12250.0 16060.0 169.2 36.03 45.88 549.2 16.5 0.0623 1.02923 
480.0 22.55 1.405 13000.0 16990.0 171.2 37.17 46.86 560.1 17.0 0.0658 1.02790 
500.0 21.58 1.345 13770.0 17930.0 ) 73. I 38.29 47.84 570.7 17.5 0.0692 1.02669 
520.0 20.70 1.290 14560.0 18900.0 175.0 39.38 48.81 581.1 18.0 0.0727 1.02559 

540.0 19.89 1.240 15370.0 19890.0 176.9 40.42 49.75 591.2 18.4 0.0762 1.02458 
560.0 19.14 1.193 16200.0 20890.0 178.7 41.40 50.64 601.2 18.9 0.0797 1.02366 
580.0 18.46 1.150 17040.0 21910.0 180.5 42.30 51.47 611.0 19.4 0.0831 1.02280 
600.0 17.82 1.111 17910.0 22950.0 182.2 43.11 52 21 670 7 19 & 0.OR~4 1.02201 

5.80 MPa isobar 

92 .16a 453.6 28.27 -5706.0 -5501.0 68.17 34.12 53.05 1561.0 210.0 0.226 1.68001 
100.0 443.3 27.63 -5293.0 -5084.0 72.52 33.63 53.53 1494.0 167.0 0.213 1.66194 
120.0 416.0 25.93 -4217.0 -3994.0 82.45 32.79 55.56 1308.0 105.0 0.182 1.61425 
140.0 385.7 24.04 -3097.0 -2855.0 91.22 31.75 58.52 1111.0 72.6 0.152 1.56220 
t50.fl 'ihl! 7 n.9R -2.'\12.0 -22.'\9.0 9.'\.33 31. 23 60.85 1007.0 61.3 0.138 1.53337 
160.0 349.6 21.79 -1901.0 -1635.0 99.36 30.77 64.34 897.1 51.8 0.125 1.50155 
170.0 327.4 20.41 -1249.0 -965.1 103.4 30.43 70.08 778.8 43.5 0.111 1.46513 
175.0 314.5 19.61 -899.9 -604.1 105.5 30.34· 14.61 714.6 39.6 0.105 1.44424 
180.0 299.8 18.69 -525.8 -215.4 107.7 30.33 81.38 645.2 35.8 0.100 1.42057 
18S.0 282.0 17.58 -112.7 217.3 110.1 30.46 92.83 567.') 31.8 0.102 1.3')250 

186.0 277.9 17.32 -23.1 311 .7 110.6 30.51 96.19 551.0 31.0 0.105 1. 38610 
188.0 269.0 16.77 166.3 512.2 11 I. 7 30.66 104.8 515.6 29.2 0.122 1.37214 
190.0 258.6 16.12 373.7 733.5 112.8 30.88 117.4 477.3 27.4 0.275 1. 35613 
192.0 246.2 15.34 608.7 986.7 114.1 31. 21 137.6 43~.3 25.4 0.161 1. JJ'/OO 
193.0 238.7 14.88 741.8 1132.0 114.9 31.45 153.1 412.5 24.2 0.127 1.32566 
194.0 230.0 14.34 890.4 1295.0 115.7 31. 74 174.7 388.6 23.0 0.111 1. 31258 
194.5 ' 225.1 14.03 972.3 1386.0 116.2 31.92 188.7 376.3 22.3 0.105 1.30520 
195.0 219.7 13.69 1061.0 1484.0 116.7 32.13 205.5 363.8 21.6 0.0994 1. 29711 
195.5 213.7 13.32 1156.0 1592.0 117.3 32.35 225.4 351.3 20.9 0.0946 1.28822 
196.0 207.1 12.91 1261. 0 1710.0 117.9 32.61 248.0 339.0 20.1 0.0901 1.27842 

198.0 174.8 10.90 1761. 0 2294.0 120.8 33.65 322.1 301.0 16.8 0.0750 1.23155 
200.0 144.4 9.002 2266.0 2911 .0 123.9 33.84 278.7 289.4 14.3 0.0651 1.18863 
202.0 124.6 7.768 2643.0 3390.0 126.3 33.28 204.0 290.8 13.0 0.0586 1.16127 
202.5 121.0 7.541 2719.0 3488.0 126.8 33.12 189.5 291.9 12.8 0.0573 1.15630 
203.0 117.7 7.337 2789.0 3580.0 127.3 32.95 176.9 293.0 12.6 0.0562 1.15185 
203.5 114.8 7.154 2855.0 3665.0 127.7 32.78 165.8 294.3 12.5 0.0551 1.14786 
204.U 112.1 6.9~1S 2916.U J'/46.U US.1 32.61 1:>6.1 29::>.6 1:l.J 0.0:>40 1.14424 
204.5 109.7 6.836 2973.0 3822.0 128.4 32.45 147.7 297.0 12.2 0.0531 1.14094 
205.0 107.4 6.696 3028.0 3894.0 128.8 32.30 140.2 298.3 12.1 0.0522 1.13792 
206.0 103.4 6.448 3128.0 4027.0 129.4 32.00 127.7 301.1 11.9 0.0506 1.13257 

207.0 99.99 6.233 3219.0 4150.0 130.0 31.73 117.8 303.8 11.8 0.0493 1.12794 
208.0 96.96 6.043 3304.0 4264.0 130.6 31.48 109.7 306.5 11.6 0.0480 1.12388 
209.0 94.25 5.875 3383.0 4310.0 131 .1 31.24 103.0 309.2 11.5 0.0470 1.12028 
210.0 91.82 5.723 3456.0 4470.0 131.6 31.02 97.32 311 .8 11.5 0.0460 1.11704 
211.0 89.61 5.586 3526.0 4565.0 132.0 30.81 92.52 314.3 11.4 0.0451 1.11411 
212.0 87.59 5.460 3593.0 4655.0 132.5 30.62 88.38 316.8 11.3 0.0444 1.11144 
213.0 85.73 5.344 3656.0 4742.0 132.9 30.44 84.78 319.2 11.3 0.0437 1.10898 
214.0 84.01 5.236 3717.0 4825.0 133.3 30.28 81.62 321.5 11.2 0.0431 1.10670 
216.0 80.91 5.043 3833.0 4983.0 134.0 29.97 76.32 326.1 11.2 0.0420 1.10262 
2 ilL 0 nL 18 4.873 J941.U 5lJ1.0 IJ4.7 1.1J.1U "/:l.U6 JJO.4 11.1 0.0411 1.09905 

220.0 75.76 4.722 4043.0 5271 .0 135.3 29.46 68.56 334.6 11.1 0.0403 1.09586 
222.0 73.57 4.586 4141.0 5405.0 135.9 29.25 65.64 338.6 11.1 0.0397 1.09301 
224.0 71.58 4.462 4234.0 5534.0 136.5 29.06 63.15 342.4 11.0 0.0392 1.09041 
226.0 69.76 4.349 4325.0 5658.0 137.0 28.89 61.02 346.2 11.0 0.0387 1.08804 
228.0 68.09 4.244 4412.0 5778.0 137.6 28.74 59.17 349.8 11.0 0.0383 1.08586 
230.0 66.54 4.147 4497.0 5895.0 138.1 28.60 57.55 353.3 11.0 0.0380 1.08385 
232.0 65.09 4.057 4579.0 6009.0 138.6 28.48 56.12 356.7 11.0 0.0377 1.08197 
234.0 63.74 3.973 4660.0 6120.0 139.1 28.37 54.85 360.0 11.1 0.0375 1.08022 
236.0 62.47 3.894 4739.0 6228.0 139.5 28.28 53.72 363.2 11.1 0.0373 1.07858 
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622 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 molldm3 J/mol J/mol J/(ma)'K) J/(mo!'K) mls pPa-s W/(m'K) Canst. 

238.0 61. 28 3.820 4816.0 6335.0 140.0 28.19 52.70 366.3 11.1 0.0371 1.07704 

240.0 60.15 3.749 4892.0 6439.0 140.4 28.12 51.78 369.3 11.1 0.0370 1.07559 
245.0 57.58 3.589 5077 .0 6693.0 141.4 27.97 49.84 376.6 11.2 0.0367 1.07228 
250.0 55.31 3.448 5256.0 6938.0 142.4 27.86 48.30 383.6 11. 3 0.0366 1.06936 
255.0 53.28 3.321 5430.0 7176.0 143.4 27.80 47.05 390.1 11.4 0.0366 1.06676 
260.0 51.45 3.207 5600.0 7409.0 144.1 'J.7 77 46 03 396.4 11.5 0.0366 1 .064~1 
265.0 49.78 3.103 5768.0 7637.0 145.2 27.77 45.19 402.4 11.6 0.0368 1.06227 
270.0 48.25 3.007 5933.0 7861.0 146.0 27.79 44.49 408.2 11.7 0.0370 1.06032 
275.0 46.83 2.919 6095.0 8082.0 146.8 27.83 43.91 413.8 11.8 0.0373 1.05852 
280.0 45.53 2.838 6257.0 8300.0 147.6 27.90 43.42 419.1 11.9 0.0376 1.05685 
285.0 44.31 2.762 6417.0 8.517.0 148.4 27.98 43.02 424 ,,) 12.0 O.O.HSO 1.0:>:>.51 

290.0 43.18 2.691 6576.0 8731.0 149.1 28.08 42.69 429.3 12.2 0.0384 1.05386 
300.0 41.11 2.563 6892.0 9155.0 150.5 28.33 42.21 438.9 12.4 0.0394 1.05124 
310.0 39.28 2.448 7206.0 9576.0 151. 9 28.62 41.90 447.9 12.7 0.0405 1.04892 
320.0 37.63 2.346 7521.0 9994.0 153.2 28.96 41.75 456.5 12.9 0.0417 1 . 0468~ 
330.0 36.14 2.253 7836.0 10410.0 154.5 29.33 41.70 464.7 13.2 0.0429 1.04496 
340.0 34.79 2.168 8153.0 10830.0 155.8 29.74 41.75 472.6 13.4 0.0442 1.04325 
350.0 33.55 2.091 8473.0 11250.0 157.0 30.18 41. 88 480. t 13.7 0.0455 1.04169 
.~60.0 1141 2 020 8795.0 11670.0 158.2 30.64 42.07 487.3 14.0 0.0469 1.04025 
370.0 31.35 1.954 9120.0 12090.0 159.3 31.12 42.32 494.4 14.2 0.0483 1. 03893 
380.0 30.37 1.893 9449.0 12510.0 160.5 31.62 42.61 501.1 14.5 0.0497 1.03770 

390.0 29.46 1.836 9782.0 12940.0 161.6 32.14 42.94 507.7 14.7 0.0512 1.03655 
400.0 28.61 1.7IlJ J0120.0 IJ,nU.U 1 (J,;! • • / jZ.M! 43.31 514.1 15.0 0.0527 1.03548 
410.0 27.81 1.733 10460.0 13810.0 163.7 33.22 43.70 520.3 15.3 0.0543 1.03448 
420.0 27.06 1.687 10810.0 14250.0 164.8 33.77 44.12 526.4 15.5 0.0559 1.03354 
440.0 25.69 1.601 11510.0 15140.0 166.9 34.90 45.01 538.2 16.0 0.0591 1.03182 
460.0 24.46 1.524 12240.0 16050.0 168.9 36.04 45.95 549.5 16.5 0.0625 1.03018 
480.0 23.35 1.455 12990.0 16970.0 170.9 37.18 46.92 560.5 17.0 0.0659 1.02890 
500.0 22.35 1.393 13760.0 17920.0 172.8 38.30 47.90 571.1 17.5 0.0693 1.02765 
520.0 21.43 1.336 14550.0 18890.0 174.7 39.39 48.86 581.5 18.0 0.0728 1.02651 
540.0 20.59 1.284 15360.0 19880.0 176.6 40.43 49.80 591.7 18.5 0.0763 1.02546 

560.0 19.82 1.235 16190.0 20880.0 178.4 41.41 50.68 601.6 18.9 0.0798 1.02450 
580.0 19.11 1.191 17030.0 21900.0 180.2 42.31 51.50 611.4 19.4 0.0832 t .02361 
600.0 18.45 1.150 17900.0 22940.0 181.9 43.12 52.24 621.1 19.8 0.0865 1.02279 

6.00 MPa isobar 

92.21a 453.6 28.28 -5706.0 -5493.0 68.18 34.12 53.04 1562.0 210.0 0.227 1.68010 
100.0 443.5 27.64 -5296.0 -5078.0 72.50 33.64 53.51 1496.0 168.0 0.213 1.66217 
120.0 416.2 25.94 -4220.0 -3989.0 82.43 32.80 55.52 1310.0 105.0 0.182 1.61457 
140.0 386.0 24.06 -3101.0 -2852.0 91.19 31.76 58.44 1113.0 72.8 0.153 1.56269 
150.0 369.0 23.00 -2518.0 -2257.0 95.29 31.24 60.72 1010.0 61.5 0.139 1.53400 
160.0 350.1 21.82 -1909.0 -1634.0 99.31 30.78 64.12 901.3 52.1 0.125 1.50240 
170.0 328.2 20.46 -1261.0 -967.6 103.3 30.43 69.64 784.4 43.8 0.112 1.46634 
175.0 315.5 19.67 -914.4 -609.3 105.4 30.33 73.94 721.2 39.9 0.105 1.44576 
180.0 301.0 18.76 -544.7 -224.9 107.6 30.31 80.25 653.2 36.1 0.101 1.42258 
185.0 283.9 17.69 -139.4 199.7 109.9 30.41 90.58 578.1 32.2 0.102 1.39538 

186.0 280.0 17.45 ·52.1 291.8 110.4 30.46 93.52 562.0 31.4 0.105 1.38924 
188.0 271.5 16.92 131.2 485.8 111.4 30.58 100.9 528.1 29.7 0.121 1.37597 
190.0 261. 8 16.32 329.5 697.1 112.6 30.77 111.2 491.9 28.0 0.270 1.36099 
192.0 250.5 15.61 549.5 933.8 113.8 31.04 126.7 452.7 26.1 0.160 1.34355 
193.0 243.9 15.20 671.1 1066.0 114.5 31.23 117.7 431.9 2!i .1 0.1'11 1 .. ".1!i1 
194.0 236.5 14.74 803.3 1210.0 115.2 31.46 152.1 410.2 24.0 0.112 1.32230 
195.0 228.0 14.21 949.4 1372.0 116.1 31. 74 171.4 387.6 22.8 0.102 1.30952 
195.5 223.2 13.91 1029.0 1460.0 116.5 31.91 183.4 376.2 22.1 0.0976 1.30241 
196.0 218.1 13.59 1114.0 1555.0 117.0 32.09 197.2 364.8 21.5 0.0936 1.29473 
196.5 212.5 13.24 1205.0 1<158.0 117.5 32.30 212.6 3::;3 . .5 20.8 0.0896 1.28642 

197.0 206.4 12.87 1302.0 1768.0 118.1 32.52 229.3 342.5 20.1 0.0862 1.27745 
198.0 192.9 12.02 1515.0 2014.0 119.3 32.98 261.9 323.0 18.6 0.0796 1.25767 
200.0 163.8 10.21 1982.0 2570.0 122.1 33.63 279.8 299.5 15.9 0.0688 1.21590 
202.0 140.0 8.728 2401.0 3088.0 124.7 33.51 232.9 294.0 14.1 0.0615 1.18251 
202.5 135.3 8.436 2490.0 3201.0 125.3 33.39 218.6 294.1 13.8 0.0601 1.17603 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 623 

Thermophysical properties of methane - Continued 

T Density Density E H S Cv Cp Sound "...,'isc. Therm. Die], 

K kgfm3 mol/dm" llmol llmol Jl(mol'K) J!(mol'K) m/s /lPa'S W/(m'K) Const. 

203.0 131.1 8.173 2573.0 3307.0 125.8 33.26 204.9 294.5 13.5 0.0588 1.17020 
203.5 127.3 7.935 2650.0 3406.0 126.3 33.12 192.3 295.2 13.3 0.0576 1.16495 
204.0 123.8 7.720 2722.0 3499.0 126.7 32.97 180.7 296.0 13.1 0.0565 1.16022 
204.5 120.7 7.524 2790.0 3587.0 127.2 32.82 170.3 297.0 12.9 0.0554 1.15593 
205.0 117.8 7.345 2853.0 3670.0 127.6 32.67 160.9 298.1 12.7 0.0545 1.15203 

205.5 115.2 7.182 lyn.U .1748. () 121.9 32.::52 152.5 299.3 12.6 0.0536 1.14846 
206.0 112.8 7.031 2969.0 3822.0 128.3 32.37 145.0 300.5 12 .5 0.0527 1.14519 
207.0 108.5 6.763 3074.0 3961.0 129.0 32.09 132.3 303.0 12.2 0.0512 1.13937 
208.0 104.8 6.530 3169.0 4088.0 129.6 31.82 122.0 305.5 12.1 0.0499 1.13434 
2fl9 0 101 " (;.11(; .U57.0 4205.0 130.2 31.57 113.5 308.0 11.9 0.0487 1.12994 
210.0 98.56 6.144 3339.0 4315.0 130.7 31. 34 106.5 310.6 11.8 0.0476 1.12603 
211.0 95.94 5.980 3415.0 4419.0 131.2 31.12 100.5 313.1 11.7 0.0467 1.12253 
212.0 93.56 5.832 3488.0 4517.0 131.6 30.91 95.41 315.5 11.6 0.0458 1.11936 
213.0 91.39 5.697 3557.0 4610.0 132.1 30.72 91.02 317.9 11.6 0.0451 1.11648 
214.0 89.40 5.572 3622.0 4699.0 132.5 30.54 87.20 320.3 11.5 0.0444 1.11383 

215.0 87.55 5.457 3685.0 4784.0 132.9 30.37 83.85 322.6 11 .4 0.0437 1.11139 
216.0 85.84 5.351 3745.0 4867.0 133.3 30.21 80.88 324.9 11.4 0.0432 1.10912 
218.0 82 74 5.158 3860.0 5023.0 134.0 29.92 75.86 329.3 11.3 0.0422 1.10504 
220.0 80.01 4.987 3968.0 5171.0 134.7 29.67 71.79 333.:;' Il.J U.U414 1.1014:5 
222.0 77 .57 4.835 4070.0 5311.0 135.3 29.44 68.42 337.5 11.2 0.0406 1.09824 
224.0 75.36 4.697 4167.0 5445.0 135.9 29.23 65.58 341.4 11.2 0.0401 1.09535 
226.0 73.35 4.572 4261.0 5573.0 136.5 29.05 63.16 345.2 11. 2 0.0395 1.09272 
228.0 71 S1 4 457 4~'i1 .0 :lil'iqiLO 137.0 28.89 61.07 348.9 11.2 0.0391 1.09032 
230.0 69.81 4.351 4439.0 5818.0 137.5 28.74 59.26 352.4 11.2 0.0387 1.08810 
232.0 68.23 4.253 4524.0 5935.0 138.1 28.61 57.66 355.9 11.2 0.0384 1.08il05 

234.0 66.76 4.161 4607.0 6049.0 138.5 28.50 56.25 359.2 11.2 0.0381 1.08414 
236.0 65.39 4.076 4688.0 6160.0 139.0 28.39 55.00 362.4 11.2 0.0379 1.08236 
238.0 64.10 3.995 4767.0 6269.0 139.5 28.30 53.88 365.6 11.2 0.0377 1.08069 
240.0 62.88 3.919 4845.0 6375.0 139.9 28.22 52.87 368.7 11.2 0.0375 1.07912 
245.0 60.12 3.747 5033.0 6634.0 141.0 28.06 50.74 376.1 11.3 0.0372 1.07555 
250.0 57.69 3.596 5215.0 6884.0 142.0 27.9·1 49.06 383.1 11.4 0.0371 1.07242 
255.0 55.52 3.461 5392.0 7125.0 143.0 27.87 47.71 389.7 11.5 0.0370 1.06963 
260.0 53.57 3.339 5564.0 7361.0 143.9 27.83 46.60 396.1 11.6 0.0370 1.06713 
265.0 51. 80 3.229 5733.0 7592.0 144.7 27.82 45.69 402.1 11.7 0.0371 1.06486 
270.0 50.18 3.128 5900.0 7818.0 145.6 27.84 44.94 407.9 11. 8 0.0373 1.06279 

275.0 48 .. 69 3.035 6064.0 8041.0 146.4 27.88 44.31 413.5 11.9 0.0375 1.06088 
280.0 47.31 2.949 6227.0 8262.0 147.2 27.94 43.79 418.9 12.0 0.0379 1.05912 
285.0 46.03 2.869 6388.0 8480.0 148.0 28.02 43.36 424.2 12.1 0.0382 1.05749 
290.0 44.83 2.794 6548.0 8695.0 148.7 28.12 43.00 429.2 12.2 0.0387 1.05597 
29;:5.0 43.71 2.725 6708.0 8910.0 149.5 28.23 42.71 434.1 12.3 0.0391 1.05455 
300.0 42.66 2.659 6866.0 9123.0 150.2 28.36 42.47 438.8 12.5 0.0396 1.05321 
310.0 40.74 2.539 7183.0 9545.0 151.6 28.65 42.13 447.9 12.7 0.0407 1.05077 
320.0 39.02 2.432 7499.0 9966.0 152.9 28.98 41.95 456.6 13.0 0.0419 1.04859 
330.0 37.46 2.335 7815.0 10380.0 154.2 29.35 41. 88 464.8 13.2 0.0431 1.04663 
340.0 36.05 2.247 8133.0 10800.0 155.4 29.76 41.91 472.7 13.5 0.0443 1.04484 

350.0 34.75 2.166 8454.0 11220.0 156.7 30.19 42.02 480.3 13.7 0.0457 1.04321 
360.0 33.56 2.092 8776.0 11640.0 157.8 30.65 42.20 487.5 14.0 0.0470 1.04171 
370.0 32.47 2.024 9102.0 12070.0 159.0 31.14 42.44 494.6 14.3 0.0484 1.04033 
380.0 31.45 1.960 9432.0 12490.0 160.1 31.64 42.72 501.4 14.5 0.0499 1.03905 
390.0 30.50 1.901 9766.0 12920.0 161.2 32.16 43.04 508.0 14.8 0.0513 1.03785 
400.0 29.61 1.846 10100.0 13350.0 162.3 32.69 43.40 514.4 15.0 0.0529 1.03674 
410.0 28.78 1.794 10450.0 13790.0 163.4 33.23 43.79 520.7 15.3 0.0544 1.03570 
420.0 28.00 1.74.5 10790.0 14230.0 164.5 33.78 44.20 526.8 15.5 0.0560 1.03472 
440.0 26.58 1.657 11500.0 15120.0 166.6 34.91 45.08 538.6 16.0 0.0592 1.03294 
460.0 25.30 1.577 12230.0 16030.0 168.6 36.05 46.01 549.9 16.5 0.0626 1.03134 

480.0 24.15 1.505 12980.0 16960.0 170.6 37.19 46.98 560.9 17.0 0.0660 1.02991 
500.0 23. t 1 1.441 13750.0 17910.0 172 .5 38.30 47.Y:;' :;'71 .:> 17 .:> U.U694 1.O.U.l61 
520.0 22.16 1.382 14540.0 18880.0 174.4 39.39 48.91 581.9 18.0 0.0729 1.02742 
540.0 21.30 1.327 15350.0 19870.0 176.3 40.44 49.84 592.1 18.5 0.0764 1.02.634 
560.0 20.50 1.278 16180.0 20870.0 178.1 41.42 50.72 602.1 18.9 0.0799 1.02534 
580.0 19.76 1.232 17030.0 21900.0 179.9 42.32 51.54 611.9 19.4 0.0833 1.02443 
600.0 IQ.08 1.189 17890.0 22940.0 181.6 43.13 52.27 621.6 19.9 0.0866 1.02357 
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624 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K molldm3 J/mol J/mol J/(mo!'K) JJ(ma!'K) mig W/(m;K,) Canst. 

6.50 MPa isobar 

92.33a 453.8 28.29 -5704.0 -5474.0 68.20 34.13 53.01 1564.0 211.0 0.227 1.68033 
100.0 443.8 27.66 -5301.0 -5066.0 72.45 33.66 53.47 1499.0 169.0 0.214 1.66275 
120.0 416.7 25.97 -4228.0 -3978.0 82.36 32.81 55.43 1315.0 106.0 0.182 1.61538 
140.0 1R6.R 7,d,11 -31130 -2843 0 91 10 31 7& 5& 24 lDO 0 734 o 153 1 56391 
150.0 370.0 23.06 -2533.0 -2251.0 95.19 31.26 60.40 1018.0 62.1 0.139 1.53555 
160.0 351.4 21.90 -1929.0 -1632.0 99.18 30.79 63.59 911.6 52.6 0.126 1.S0446 
170.0 330.0 20.57 -1289.0 -973.0 103.2 30.43 68.63 797.7 44.4 0.113 1.46927 
175.0 317.8 19.81 -949.0 -620.8 10S.2 30.31 72.42 736.8 40.6 0.107 1.44940 
160.0 304.0 H1.9~ -~1!9.Z -246.2 101.3 30.21 77.7B 672.0 3ti. 9 0.102 1.42730 
185.0 288.0 17.95 -200.4 161. 6 109.6 30.32 85.99 601.9 33.2 0.103 1.40193 

186.0 284.5 17.73 -117.9 248.7 110.0 30.35 88.19 587.0 32.4 0.105 1.39632 
188.0 276.9 17.26 53.5 430.1 111.0 30.43 93.46 556.3 30.9 0.120 1.38438 
190.0 268.5 16.73 235.1 623.6 112.0 30.56 100.3 524.0 29.3 0.256 1.37128 
192.0 259.0 16.14 430.3 832.9 113.1 30.73 109.5 490.0 27.6 0.157 1.35666 
193.0 253.8 15.82 534.4 945.3 113.7 30.85 115.5 472.2 26.7 0.128 1. 34861 
194.0 248.1 15.47 643.9 1064.0 114.3 30.98 122.5 454.0 25.8 0.114 1.33996 
195.0 241.9 15.08 759.9 1191.0 '115.0 31.15 131.1 435.4 24.9 0.106 1.33058 
196.0 235.2 14.66 883.7 1327.0 115.7 31. 34 141.6 416.3 23.9 0.0986 1.32033 
197.0 227.7 14.19 1017.0 1475.0 116.4 31.57 154.2 397.1 22.9 0.0928 1.30906 
198.0 219.4 13.67 1161.0 1636.0 117.2 31. 83 169.1 378.2 21. 8 0.0875 1.29661 

199.0 ;.!lU.l IJ.IU IJI7.U 11I14.U lULl 3l.lZ 11I'.7 30U.I :W.b U.UILl, 1.lll;.!lS'I 
200.0 199.9 12.46 1486.0 2008.0 119.J 32.44 202.0 343.8 19.5 0.0778 1. 26794 
202.0 178.1 11.10 1849.0 2434.0 121.2 32.97 220.4 320.0 17.3 0.0695 1.23628 
203.0 167.4 10.43 2032.0 2655.0 122.3 33.11 218.7 313.0 16.4 0.0661 1.22099 
204.0 157.5 9.815 2207.0 2870.0 123.4 33.14 210.6 308.7 15.5 0.0631 1.20690 
204.5 152.9 9.528 2291.0 2974.0 123.9 33.11 204.8 307.4 15.2 0.0618 1.20042 
205.0 148.5 9.257 2372.0 3074.0 124.4 33.07 198.2 306.5 14.9 0.0605 1.19434 
205.5 144.4 9.004 2450.0 3172.0 124.8 33.00 191.1 306.0 14.6 0.0594 1.18866 
206.0 140.6 8.767 2524.0 3265.0 125.3 32.92 183.B 305.9 14.3 0.0583 1.18338 
206.5 137.1 8.546 2595.0 3356.0 125.7 32.83 176.5 305.9 14.1 0.OS73 1.17846 

207.0 133.8 8~340 2663.0 3442.0 126.2 32.73 169.3 306.2 13.9 0.0564 1.17390 
207.5 130.7 8.148 2727.0 3525.0 126.6 32.62 162.3 306.6 13.7 0.0555 1.16966 
208.0 127.9 7.970 2789.0 3604.0 126.9 32.51 155.7 307.2 13.5 0.0547 1.16572 
209.0 122.7 7.647 2904.0 3754.0 127.7 32.28 143.6 30B.7 13.2 0.0532 1.15864 
210.0 118.2 7.365 3009.0 3892.0 128.3 32.04 133.1 310.5 13.0 0.0519 1.15246 
211.0 114.2 7.116 3107.0 4020.0 128.9 31.81 124.0 312.4 12.8 0.0507 1.14703 
212.0 110.6 6.894 3198.0 4141.0 129.5 31.59 116.2 314.5 12.6 0.0497 1.14221 
213.0 107.4 6.695 3282.0 4253.0 130.0 31.38 109.5 316.6 12.5 0.0487 1.13790 
214.0 104.5 6.515 3362.0 4360.0 130.5 31. 18 103.7 318.8 12.3 0.0479 1.13402 
215.0 101.9 6.351 3438.0 4461.0 131.0 30.99 98.67 320.9 12.2 0.0471 1.13049 

216.0 99.49 6.201 3S09.0 4557.0 131.4 30.81 94.25 323.1 12.1 0.0463 1.12727 
217.0 97.27 6.063 3578.0 4650.0 131. 9 30.63 90.35 325.3 12.0 0.0457 1.12431 
218.0 95.23 5.936 3643.0 4738.0 132.3 30.47 86.89 327.4 12.0 0.0451 1.12158 
220.0 91.55 5.706 3767.0 4906.0 133.0 30.17 81.0S 331.6 11.9 0.0440 1.11669 
222.0 88.32 5.505 3883.0 5063.0 133.7 29.91 76.31 335.7 11.8 0.0431 1.11241 
224.0 85.45 5.326 3991.0 5212.0 134.4 29.67 72.40 339.6 11.7 0.0424 1.10862 
226.0 82.88 5.166 4095.0 5353.0 135.0 29.46 69.12 343.5 11. 7 0.0417 1.10522 
228.0 80.55 5.021 4194.0 5489.0 135.6 29.27 66.34 347.2 11.6 0.0411 1.10216 
230.0 78.42 4.888 4289.0 5619.0 136.2 29.10 63.95 350.8 11.6 0.0407 1.09936 
232.0 76.46 4.766 4381.0 5745.0 136.8 28.94 61.87 354.3 11.6 0.0402 1.09680 

234.0 74.66 4.654 4470.0 5867.0 137.3 28.81 60.06 357.7 11.6 0.0399 1.09444 
236.0 72.98 4.549 4556.0 5985.0 137.8 28.68 58.46 361.0 11.6 0.0395 1.09224 
238.0 71.42 4.451 4640.0 61('10.0 138.3 28.57 57.04 364.3 11.6 0.0393 1.09020 
240.0 69.9S 4.360 4723.0 6213.0 138.7 28.48 55.77 367.4 11.6 0.0390 1.08830 
242.0 68.57 4.274 4803.0 6324.0 139.2 28'.39 54.63 370.5 11.6 0.0388 1.08651 
245.0 66.66 4.155 4921.0 6485.0 139.9 28.28 53.13 375.0 11.6 0.0385 1.08402 
250.0 63.79 3.976 5111.0 6746.0 140.9 28.13 51.07 382.1 11.6 0.0382 1.08030 
255.0 61.25 3.818 5294.0 6997.0 141.9 28.04 49.43 388.9 11.7 0.0380 1.07702 
260.0 58.99 3.677 5473.0 7240.0 142.9 27.98 48.10 395.4 11.8 0.0380 1.07410 
265.0 56.94 3.549 5647.0 7478.0 143.8 27.96 47.01 401.6 11.9 0.0380 1.07147 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 625 

Thermophysical properties of methane Continued 

T Density Density E II S Cp Sound Vise. Therm. DieJ. 

K kg/m.3 moIldnl''l J/mol J/mo] J!(mol'K) J/(mo]'K) mls IJFa"S W/(m'K) Const. 

270.0 55.08 3.434 5818.0 7711 .0 144.6 27.96 46. I 1 407.5 12.0 0.0381 1.06908 
275:0 53.38 3.327 5986.0 7939.0 145.5 27.99 45.36 413.2 12. I 0.0383 1.06690 
280.0 51: 81 3.230 6152.0 8165.0 146.3 28.04 44.74 418.7 12.2 0.0386 1.06489 
285.0 50.36 3.139 6}16.0 8387.0 147.1 n.ll 44.22 424.0 12.3 0.0389 1.06303 
290.0 49.01 3.055 6479.0 8607.0 147.8 28.20 43.79 429.1 12.4 0.0393 1.06131 
295.0 47.76 2.977 6641.0 8825.0 148.6 28.31 43.43 434.1 12.5 0.0397 1.05970 
300.0 46.58 2.903 6802.0 9041.0 149.3 28.43 43,14 438.9 12.6 0.0402 1.05820 
310;0 44.42 2.769 7123.0 9470.0 150.7 28.71 42.71 448.1 12.9 0.0412 1.05546 
320.0 42.50 2.649 7443.0 9896.0 152.1 29.04 42.45 ·456.9 13.1 0.0424 1.05302 
330.() 4().78 2.542 7762.() lO320.{) 153.4 29.40 42.32 465.2 13.3 0.0435 1.05083 

340.0 39.21 2.444 8083.0 10740.0 154.6 29.81 42.31 473 1 13 6 0.044R 1.04R84 
350.0 37.78 2.355 8406.0 11 J 70.{) 155.9 30.24 42.38 480.8 13.8 0.0461 1.04703 
360.0 36.47 2.273 8731.0 11590.0 157.1 30.69 42.53 488.1 14.1 0.0474 1.04538 
370.0 35.26 2.198 9059.0 12020.0 158.2 31.17 42;73 495.2 14.4 0.0488 1.04385 
380.0 34.14 2.128 9391.0 12450.0 159.4 31.67 42.99 502.1 14.6 0.0502 1.04244 
390.0 33.09 2.063 9726.0 12880.0 160 .. 5 32.19 43.30 508.7 14.9 0.0517 1.04112 
400.0 32 .12 2.002 10070.0 13310.0 161.6 32.72 43.64 515.2 15.1 0.0532 1.03990 
410.0 31.21 1.946 10410.0 13750.0' 162.7 33.26 44.01 521.5 15.4 0.0547 1.03876 
420.0 30.36 1.892 10760.0 14190.0 163.7 33.81 44.40 527.6 15.6 0.0563 1.03769. 
4,0.0 29.<;6 1.)l42 11110.0 14640.0 164.8 34.37 44.82 533.6 15.9 0.0579 1.03668 

440.0' 28.80 1.795 11470.0 15090.0 165;8 34.94 45.26 539.5 16.1 0.0595 1.03573 
460.0 27.41 1.709 12200.0 16000.0 167.8 36,07 46.17 550.9 16.6 0.0629 1.03399 
480;0 26.16 1.631 12950.0 16940.0 169.8 37.21 47.12 561.9 17.1 0.0663 1.03242 
500.0 25.03 1 ;560 13720;0 17890.0 171,8 3S.:l3 48.08 572.6 17.6 0.0697 1.031()(l 
520.0 24.00 1.496 14510.0 18860.0 173.7 39.41 49.02 583.0 18.1 0.0732 1.02971 
540.0 23'.05 1;437 15320.0 19850.0 175;5 40.45 49.95 593.2 18.5 0.0767 1.02853 
560;0 22.18 1.383 16160.0 20860.0 ·177,4 ·41.43 50.82 . 603.2 19.0 0.0801 1 .. 02745 
580.0 .21-.38 1:333 17000.0. 21880.0 : '.179;2 . 42.33 . 51.63 613.1 19.4 0;0835 1.02645. 
bUD.U 2U.M 1.2~·1 l1/S'/V.U :1.1.91.0.0' 160.9 43.14 :52.36 622.6 19 ;9 O.OM8 1.02553 

7.00 MPa isobar 

92.46 a 453.9 28.30 -5701.0 ~5454.0 68.23·· 34.13 52:98 1566.0 211,0 0,227 1.68055 
100.0 444.2 27.69 ~5306.0 -5053.0 72.39 33:68 53.42 1503.0 170.0 0,214 1.66332. 
120.0 417;2 26.01 -4235.0 -3966.0 82.30 32.83 55.34 1320.0 107.0 0.183 1.61618, 
140.0 387;5 24.15 -3124.0. -2835.0 91.01 31.80 58.04 1127.0 73.9 0.154 1.56510 
150.0 370:9 23.12 ~2547.0 -2244.0 95.08 31 27 ·60 11 1027 0 626 ° 140 1.<;1706 
160.0 352.6 21.98 -1948,0 -1629.0 99.05 30.80 63.09 921.7 53.2 0.127 1.50646 
170.0 331.7 20.68 1316.0 -977 .. 3· 103.0 30.43 67:71 810.6 45.1 0.114 .1. 47207 
175.0 319.9 19.94 -981.7 -630.6 105.0 30.30 71.09 751.7 41.3 0.108 1.45283 
180.0 306:7 19.12 -630.4 -264.3 107.1 30.23 75.72' 689.6 37.7 0.103 1.43165 
185.0 291.7. 11l.16 -255.0. 130.0 109.2 30.25· 82.44 623.5 34.0 0.103 1.40775 

190.0 273;9 11.07 156.7 566.6 .111.6 30.41 93.14 551. 7 30.4 0.242 1.37978 
192.0 265:7 16.56 336.2 758.9 112.6 30.52 99.41 521.1 28:8 0.153· 1.36692 
194,0 256.4 15:99 527 .. 6 965.5 113.6 30.69 107.5 489.3 27.3 0.115 1.35272 
196.0 246.0 15.34 734.4 1191. 0 114.8 30,92 118.3 456.4 ,25.6 0; 101 1.33680 
197;0 240.3 14.98 844.9 1312.0· 115.4 31.06 . 124.9 439.7 24.7 0.0964 1.32805 
198.0 234.1 14;59 961. 2 1441. 0 116.1 31.22 132.5 422.9 23.8 0.0920 1.31867 
199;0 227:4 14.17 1084.0 1578:0 116.8 31.40· 141.1 406.3 22 .. 9 0.0879 1.30860 
200.0 220.2 13.72 1213.0 1723.0 117.5 31.60 150.6 390.2 22.0 0.0840 1.29780 
201.0 212.4 13 :24 '1350.0 . 1879.0 118.3 31.82 1'60;4 374.9 .21.0 0;()803 1.28627 
202;0 204.1 12.72 1494.0 2044.0 119.1 32.04 169.7 361.0 20.1 0.076.7 1.27408 

204.0 186.7 11.63 1796.0 2398.0 120.8 32.45 182.4 338.8 18.3 0.0701 1.24861 
W6.0 169.4 1U.:'6 :I.1U.LU 116:5.0 122.6 ..31..61 I I!),. 3 31.;5.4 16.1 0.064:5 J .22.38.3 
207.0 161.4 10.06 2249.0 2945.0 123.5 32.68 177.7 321.4 16.0 0.0621 1.21244 
208:0 154.0 9.596 2390.0 3120.0 124.3 32.63 171.0 319.0 15.5 0.0601 1.2019.7 
209;·0 147.2 9.173 2524.0 3287.0 125;) 32.54· 162.8 317.7 15.0 0.0582 1.19246 
210;0 141.0 8.791 2649.0 3445.0 125.9 32.40 154.0 317.3 .14.5 0.0566 1.18391. 
211.0 135;5 '8.447 2766.0 3595 .. 0 126.6 32.24. .145.1 317.6 14.2 0.0551 1.17626 
212.0 130.6 8,138 2875.0 3735.0 . 127.3 32.06 136.7 .318.4 13 .. 9 0.0538 1.16943 
213.0 126.1 7.860 2978.0 386!1:0 127.9 31.88 128.8 319.5 13.6 0.0526 1.16331 
214.0 122 :1 7.610 3073.0 3993.0 128.5 31.69 12);6 .320.8 13.4 0.0516 1.15782 

2is.o 118.5 7.383 3164.0 4112.0 129.0 31.50 115.2 322.4 13.2 0.0506 1.15287 
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h~·tl B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m j mol/dm~ J/mo! J/mo! J/(mo!'K) J!(mol'K) mls /J.Pa'S W/(m'K) Const. 

216.0 115.2 7.178 3249.0 4224.0 12g.5 31.32 109.4 324.1 13.0 0.0497 1.14838 
217.0 112.1 6.990 3329.0 4331.0 130.0 31.14 104.2 325.9 12.9 0.0489 1.14430 
21/;' 0 109.4 6.817 3406.0 44.'12.0 J30.5 30.97 99.:59 327.7 12.8 0.0482 1.140:56 
219.0 106.8 6.659 3479.0 4530.0 131.0 30.81 95.46 329.6 12.7 0.0475 1.13713 
220.0 104.5 6.512 3548.0 4623.0 131 .4 30.65 91.76 331.4 12.6 0.0469 1.13396 
222.0 100.2 6.248 3680.0 4800.0 132.2 30.36 85.4J 335.3 12.4 0.0458 1.12828 
224.0 96.54 6.017 3803.0 4966.0 132.9 30.09 80.24 339.0 12.3 0.0448 1.12334 
226.0 93.26 5.813 3918.0 5122.0 133.6 29.85 75.93 342.8 .12.2 0.0440 1.11897 
228.0 90.33 5.630 4027.0 5270.0 134.3 29.64 72.31 346.4 12. I 0.0433 1. 11508 

230.0 87.68 5.465 4131.0 5412.0 134.9 29.44 69.23 350.0 12.1 0.0~27 1.11157 
232.0 85.27 5.315 4230.0 5547.D 135.5 29.27 66.58 353.5 12.0 0.0421 1.10838 
234.0 83.06 5.177 4326.0 5678.0 136.0 29.11 64.28 356.9 12.0 0.0417 1.10547 
236.0 81.03 5.051 4419.0 5805.0 136.6 28.97 62.28 360.3 11. 9 0.0412 1.10280 
238.0 79.14 4.933 4508.0 5927.0 137.1 28.84 60.51 363.5 11.9 0.0409 J .10032 
240.0 77.39 4.824 4596.0 6047.0 137.6 28.73 58.94 366.7 11.9 0.0406 1.09802 
242.0 7:3.75 4.722 4631.0 6163.0 131\. I 25.63 :57.:54 369.8 11.9 0.040.1 1.U9:l86 
244.0 74.22 4.626 4764.0 6277.0 138.5 28.54 56.29 372.9 11.9 0.0400 1.09387 
246.0 72.77 4.536 4845.0 6388.0 139.0 28.46 55.16 375.') 11. 9 0.0398 1.09198 
250.0 70.12 4.371 5004.0 6605.0 139.9 28.33 53.21 381.6 11.9 0.0394 1.08852 

255.0 67.18 4.187 5194.0 6866.0 140.9 28.21 51.25 388.5 12.0 0.0391 1.08470 
260.0 64.56 4.024 5379.0 7118.0 141. 9 28.13 49.67 395.1 12.0 0.0389 1.08131 
265.0 62.22 3.879 5558.0 7363.0 142.8 28.09 48.38 401.3 12.1 0.0389 1.07828 
270.0 60.11 3.747 5734.0 7602.0 143.7 28.08 47.32 407.3 12.2 0.0389 1.07555 
275.0 58.18 3.626 5906.0 7837.0 144.6 28.10 46.44 413.1 12.3 0.0390 1.07306 
280.0 56.41 3.516 6076.0 8067.0 145.4 28.14 45.71 418.7 12.4 0.0393 1.07079 
285.0 54.77 3.414 6244.0 8294.0 146.2 28.21 45.10 424.0 12.5 0.0396 1.06869 
290.0 53.26 3.320 6410.0 8518.0 147.0 28.29 44.59 429.2 12.6 0.0399 1.06675 
295.0 51.85 3.232 6574.0 8740.0 147.7 28.39 44.17 434.2 12.7 0.0403 1.06494 
300.0 50.54 3.150 6738.0 8960.0 148.5 28.50 43.81 439.1 12.8 0.0408 1.06326 

310.0 48.15 3.001 7063.0 9395.0 149.9 28.77 43.29 448.4 13.0 0.0418 1.06021 
320.0 46.02 2.869 7386.0 9827.0 151. 3 29.09 42.96 457.3 13.2 0.0429 1.05750 
330.0 44.11 2.750 7709.0 10260.0 152.6 29.45 42.77 465.7 13.5 0.0440 1.05507 
340.0 42.39 2.642 8033.0 10680.0 153.9 29.85 42.71 473.7 13.7 0.0452 1.05288 
350.0 40.82 2.544 8358.0 11110.0 155.1 30.28 42.74 481. 4 14.0 0.0465 1.05089 
360.0 39.38 2.455 8686.0 11540.0 156.3 30.73 42.85 488.8 14.2 0.0478 1.04906 
370.0 38.06 2.372 9016.0 11970.0 157.5 31.21 43.03 495.9 14.5 0.0492 \ .04739 
380.0 36.83 2.296 9349.0 12400.0 158.6 31.71 43.27 502.8 14.7 0.0506 1.04584 
390.0 35.70 2.225 9686.0 12830.0 159.8 32.22 43.55 509.5 15.0 0.0521 1.04441 
400.0 34.64 2.159 10030.0 13270.0 160.9 32.75 43.87 516.0 15.2 0.0536 1.04301 

410.0 33.65 2.097 10370.0 1371O.0 162.0 33.29 44.22 522.3 15.4 0.0551 1.04182 
420.0 32.72 2.(HO 10720.0 14150.0 163.0 33.8~ ~4.61 528.5 15.7 0.0566 I.N066 
430.0 31.85 1.985 11080.0 14600.0 164.1 34.40 45.01 534.5 15.9 0.0582 1.03956 
440.0 31.03 1.934 11430.0 15050.0 165.1 34.96 45.44 540.4 16.2 0.0598 1.03853 
460.0 29.52 1.840 12170.0 15970.0 167.2 36.09 46.33 551.9 16.7 0.0632 1.03663 
480.0 28.16 1.756 12920.0 16910.0 169.2 37.23 47.26 562.9 17.2 0.0665 1.03493 
500.0 26.94 1.679 13690.0 17860.0 171.1 38.35 48.20 573.7 17.6 0.0700 1.03340 
520.0 25.82 1.610 14490.0 18840.0 173.0 39.43 49.14 584.1 18.1 0.0734 1.03200 
540.{) 24.80 1.546 15300.0 19830.0 174.9 40.47 50.05 594.3 18.6 0.0769 1.03073 
560.0 23.87 1.488 16130.0 20840.0 176.7 41.45 50.92 604.4 19.0 0.080:1 1.02955 

580.0 23.00 1.434 16980.0 2[860.0 178.5 42.35 51.72 614.2 19.5 0.0837 1.02848 
600.0 22.20 1.384 17850.0 22910.0 180.3 43.16 52.44 624.0 19.9 0.0870 1.02748 

7.50 MP~ isobar 

92.S9a 454.1 28.30 -5699.0 -5434.0 68.25 34.14 52.95 1569.0 211.0 0.227 1.68077 
100.0 444.5 27.71 -5311.0 -5040.0 72.34 33.69 53.38 1507.0 171.0 0.215 1.66389 
120.0 417.7 26.04 -4243.0 -3955.0 82.23 32.85 55.25 1325.0 107 .0 0.183 1.61697 
140.0 388.2 24.20 -3136.0 -:2826.0 90.93 31. 81 57.86 1134.0 74.5 0.155 1.56628 
150.0 371.8 23.18 - 2561.() -2238.0 94.98 31.29 59.82 1035.0 63.1 0.141 1.53855 
160.0 353.8 22.05 -1967.0 -1626.0 98.93 30.81 62.62 931.5 53.7 0.128 1.50840 
170.0 333.4 20.78 -1341.0 -9S0.6 102.8 30.43 66.88 822.9 45.7 0.115 1.47475 
175.0 321.9 20.07 -1013.0 -638.9 104.8 30.29 69.92 765.8 41.9 0.109 1.45608 
180.0 309.3 19.28 -668.8 -279.8 106.8 30.21 73.96 706.2 38.4 0.104 1.43570 
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Thermophysical properties of methane Continued 

T Density 

K kg/m3 

185.0 295.1 18.39 -304.5 103.3 108.9 30.20 79.59 643.3 34.9 0.104 1.41302 

190.0 278.6 17.37 88.8 520.7 111.2 30.29 87.98 576.3 31.4 0.229 1.38708 
192.0 271.2 16.90 257.4 701.1 112.1 30.37 92.59 548.2 29.9 0.150 1.37544 
194.0 263.0 16.40 434.3 891.7 113.1 30.49 98.24 519.3 28.5 0.115 1.36287 
196.0 254.1 15.84 621.5 1095.0 114.1 30.64 105.3 489.7 27.0 0.103 1.34914 
198.0 244.2 15.22 821.3 1314.0 115.3 30.84 114.1 459.6 25.4 0.0948 1.33402 
200.0 233.1 14.53 1036.0 1553.0 116.5 31.09 124.8 429.7 23.8 0.0880 1.317:l3 
201.0 227.1 14.16 1150.0 1680.0 117.1 31.24 130.9 415.2 23.0 0.0849 1.30815 
202.0 220.7 13.76 1269.0 1814.0 117.8 31.40 137.2 401.2 22.2 0.0818 1.29859 
204.0 206.9 12.90 1520.0 2101.0 119.2 31.73 149.3 375.8 20.5 0.0759 1.27819 
206.0 192.3 11.99 1783.0 2-109.0 120.7 32.0" 157.& 355.6 19.0 o 070<1 1 ''5677 

208.0 177.6 11.07 2051.0 2728.0 122.2 32.24 159.8 341.7 17.6 0.0656 1.23562 
209.0 170.6 10.64 2182.0 2887.0 123.0 32.28 158.2 336.9 17.0 0.0635 1.22557 
210.0 163.9 10.22 2310.0 3044.0 123.7 32.28 155.1 333.4 16.4 0.0616 1.21605 
211.0 157.6 9.825 2434.0 3197.0 124.5 32.24 150.8 331.0 15.9 0.0598 1. 20714 
212.0 151.8 9.459 2552.0 3345.0 125.2 32.16 145.6 329.5 15.5 0.0582 1.19887 
213.0 146.3 9.120 2666.0 3488.0 125.8 32.06 139.9 328.7 15.1 0.0568 1.19126 
214.0 141. 3 8.808 2773.0 3625.0 126.5 31.94 133.9 328.4 14.8 0.0555 1.18429 
11<;.0 n6.7 R.<;21 7.R76.0 3756.0 127.1 31. 80 128.0 328.7 14.5 0.0544 1.17790 
216.0 132.5 8.257 2973.0 3881.0 127.7 31.66 122.3 329.3 14.2 0.0533 1.17207 
217.0 128.6 8.016 3065.0 4000.0 128.2 31.50 116.8 330.2 14.0 0.0523 1.16674 

218.0 125.0 7.794 3152.0 4115.0 128.7 31.35 111.7 331.3 13.8 0.0514 1.16186 
219.0 121. S 7.589 3236.0 4224.0 129.2 31.19 107.0 332.5 13.6 0.0506 1.15737 
220.0 118.7 7.401 3315.0 4329.0 129.7 31.04 102.6 333.9 13.5 0.0499 1.15325 
221.0 115.9 7.226 3391.0 4429.0 130.2 30.89 98.65 335.4 13:3 0.0492 1.14943 
222.0 113.3 7.064 3464.0 4526.0 130.6 30.75 95.01 337.0 13.2 0.0485 1.14590 
224.0 108.6 6.771 3602.0 4710.0 131.4 30.47 88.63 340.2 13.0 0.0474 1.13956 
226.0 104.5 6.515 3730.U 4!s!!1.U 13Z.Z JU.:t:l. IjJ.3U 34J.6 l}. .8 0.0464 1.13403 
228.0 100.9 6.288 3851.0 5043.0 132.9 29.99 78.80 347.0 12.7 0.0456 1.12913 
230.0 97.61 6.084 3964.0 5197.0 133.6 29.77 74.97 350.4 1.2.6 0.0448 1.12477 
232.0 94.66 5.901 4073.0 5344.0 134.2 29.58 71.70 353.8 12.5 0.0441 1.12084 

234.0 91.99 5.734 4176.0 5484.0 134.8 29.41 68.87 357.1 12.4 0.0436 1.11729 
236.0 89.54 5.581 4276.0 5619.0 135.4 29.25 66.41 360.4 12.4 0.0430 1.11404 
238.0 87.29 5.441 4371.0 5750.0 135.9 29.11 64.25 363.6 12.3 0.0426 1.11105 
240.0 85.20 5.311 4464.0 5877.0 136.5 28.98 62.35 366.7 12.3 0.0422 1.10830 
H2.0 83.27 5.190 ~555.0 6000.0 137.0 211.87 60.66 369.8 12.3 0.0418 1.1057S 
244.0 81;46 5.078 4642.0 6119.0 137.5 28.77 59.16 372.9 12.3 0.0415 1.10337 
246.0 79.77 4.972 4728.0 6236.0 138.0 28.67 57.81 375.8 12.3 0.0412 1.10115 
248.0 78.18 4.873 4812.0 6351.0 138.4 28.59 56.59 378.7 12.3 0.0409 1.09906 
250.0 76.69 4.780 4894.0 6463.0 138.9 28.52 55.49 381.6 12.3 0.0407 1.09710 
2:5:5.0 73.29 4.:568 :5092.0 6734.0 139.9 211. 36 :53.17 36&.:5 L.L3 0.0403 1.09266 

260.0 70.30 4.382 5284.0 6995.0 141.0 28.28 51.31 395.1 12.3 0.0400 1.08876 
265.0 67.63 4.216 5469.0 7248.0 141.9 28.23 49.81 401.4 12.4 0.0398 1.08530 
270.0 65.24 4.066 5649.0 7494.0 142.8 28.20 48.58 407.5 12.4 0.0398 1.08219 
275.0 63.07 3.931 5826.0 7734.0 143.7 28.21 47.56 413.3 12.5 .0.0398 1.07938 
280.0 61.08 3.807 6000.0 7970.0 144.6 28.24 46.71 418.9 12.6 0.0400 1.07681 
285.0 59.26 3.694 6171.0 8201.0 145.4 28.30 46.00 424.3 12.7 0.0403 1.07446 
290.0 57.57 3.588 6340.0 8430.0 146.2 28.37 45.41 429.6 12.7 0.0406 1.07229 
295.0 56.00 3.491 6507.0 8656.0 147.0 28.46 44.92 434.6 12.8 0.0410 1.07027 
300.0 54.55 3.400 6673.0 8879.0 147.7 28.57 44.50 439.5 12.9 0.0414 1.06840 
305.0 53.18 3.315 6838.0 9101.0 148.4 28.70 44.16 444.3 13.1 0.0418 1.06665 

310.0 51.90 3.235 7003.0 9321.0 149.2 28.84 43.88 448.9 13.2 0.0423 1.06501 
320.0 49.:56 3.069 7330.0 97:57.0 1:50.:5 29.1:5 43.47 4:57.6 13.4 0.0434 1.06202 
330.0 47.47 2.959 7656.0 10190.0 151.9 29.50 43.23 466.3 13.6 0.0445 1.05935 
340.0 45.58 2.841 7983.0 10620.0 153.2 29.90 43.11 474.4 13.8 0.0457 1.05695 
350.0 43.87 2.735 8311.0 11050.0 154.4 30.32 43.10 482.1 14.1 o .{)469 1.05476 
360.0 42.30 2.637 8640.0 11480.0 155.6 30.77 43.18 489.6 14.3 0.0482 1.05277 
370.0 40.86 2.547 8973.0 11920.0 156.8 31.24 43.33 496.7 14.6 0.0496 1.05095 
380.0 39.53 2.464 9308.0 12350.0 158.0 31.74 43.54 503.7 14.8 0.0510 1.04926 
390.0 38.30 2.387 9647.0 12790.0 159.1 32.25 43.80 510.4 15.0 0.0524 1.04770 
400.0 37.15 2.316 9989.0 13230.0 160.2 32.78 44.10 516.9 15.3 0.0539 1.04625 

410.0 36.08 2.249 10340.0 13670.0 161. 3 33.32 44.44 523.3 15.5 0.0554 1.04490 
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00£0 B. A. YOUNGLOVE AND J. F. ELY 

ThermophysicaJ properties of methane Continued 

T Density Density E 11 S Cv Cp Sound Vise. Therm. Diel. 

K kg/m.3 mol/dm::l J/mo! J/mol .JI(mo]·K) J/(mol'K) m/s /lPa'S W/(m'K) Canst. 

420.0 35.08 2.187 10690.0 14120.0 162.4 33.87 44.81 529.5 15.8 0.0570 1.04363 
430.0 34.14 2.128 11040.0 14570.0 163.4 34.42 45.20 535.5 16.0 0.0585 1.04245 
440.0 33.25 2.073 11400.0 15020.0 164.5 34.98 45.61 541.4 16.3 0.0602 1.04133 
460.0 31.62 1.971 12140.0 15940.0 166.5 36.12 46.49 552.9 16.7 0.0634 1.03928 
480.0 30.17 1.880 12890.0 16880.0 168.5 37.25 47.40 564.0' 17.2 0.0668 1.03745 
500.0 28.85 1.798 13670.0 17840.0 170.5 38.37 48.33 574.8 17.7 0.0702 1.03579 
520.0 27.65 1.723 14460.0 18810.0 172.4 39.4<; 49.1.<; 585.3 18 ? 00737 1.034:29 
540.0 26.55 1.655 15280.0 19810.0 174.3 40.49 50.15 595.5 18.6 0.0771 1.03292 
560.0 25.55 1.592 16110.0 20820.0 176.1 41.47 51.01 605.6 19.1 0.0806 1.03166 

580.0 24.62 1.535 16960.0 21850.0 177 .9 42.37 51 .81 615.4 19.5 0.0839 1.03050 
600.0 23.76 1.481 17830.0 22890.0 179.7 43.17 :52 .;52 62;5.2 20.0 0.0872 1.02942 

8.00 MPa isobar 

92.7t a 454.2 28.31 -5697.0 -5415.0 68.27 34.15 52.93 1571.0 212.0 0.227 1.68100 
100.0 444.9 27.73 -5316.0 -5027.0 72.29 33.71 53.34 1510.0 172.0 0.215 1.66445 
120.0 418.2 26.06 -4250.0 -3943.0 82.17 32.87 55.17 1330.0 108.0 0.184 1.61776 
140.0 388.9 24.24 -3147.0 -2817.0 90.85 31.83 57.68 1141.0 75.0 0.155 1.56743 
1.50.0 17) 7 n 23 -2575.0 -2:231.0 94.89 31.30 5').55 1043.0 63.7 0.142 1.54000 
160.0 354,9 22.12 -1985.0 -1623.0 98.81 30.82 62.19 941.1 54.3 0.129 1.51028 
170.0 335.0 20.88 -1366.0 -983.0 102.7 30.43 66.12 834.9 46.2 0.116 1.47733 
180.0 311. 7 19.43 -704.8 -293.0 106.6 30.19 72.43 721.8 39.0 0.105 1.43949 
185.0 298.1 18.58 -350.0 80.5 10S.7 30.15 77 .24 661.7 35.6 0.104 1.41785 
190.0 282.7 17.62 213.7 482.7 110. ~ .:SU.lU 84.04 598.6 32.2 0.218 1.39352 

195.0 264.7 16.50 441.6 926.5 113.1 30.38 94.23 532.1 28.8 . 0.108 1.36536 
196.0 260.6 16.25 529.6 1022.0 113.6 30.44 96.85 518.4 28.1 0.104 1.35912 
198.0 252.0 15.71 712.4 1222.0 114.6 30.58 102.9 490.9 26.7 0.0966 1.34590 
200.0 242.6 15.12 905.3 1434.0 115.7 30.76 110.0 463.4 25.3 0.0908 1. 33156 
202.0 232.3 14.48 1110.0 1662.0 116.8 30.97 118.2 436.6 23.8 0.0854 1.31598 
204.0 221.1 13.78 1327.0 1907.0 118.0 31.:21 126.9 411.4 22.4 0.0803 1.29911 
206.0 208.9 13.02 1555.0 2170.0 119.3 31.47 135.1 389.0 20.9 0.0753 1. 28114 
20S.0 196.3 12.23 1792.0 2446.0 120.7 31.70 140.9 370.7 19.5 0.0707 1.26257 
210.0 183.6 .11.44 2032.0 2731.0 122.0 31.87 143.0 357.0 lS.3 0.0665 1. 24415 
212.0 171.4 10.69 2267.0 3016.0 123.4 31.93 141.0 347.9 17.2 0.0628 1.22671 

213.0 165.1 10.33 2381.0 3155.0 124.0 31.92 138.7 344.S 16.7 0.0612 1.21855 
214.0 160.2- 9.91HI l4!:il.U H!:i':s.U 124.7 31.88 135.6 342.4 16.3 0.0597 1.21082 
215.0 155.1 9.667 2599.0 3426.0 125.3 31.82 132.0 340.8 15.9 0.0583 1.20356 
216.0 150.3 9.365 2702.0 3557.0 125.9 31.74 128.0 339.8 15.5 0.0571 1.19677 
217.0 145.7 9.0S3 2802.0 3682.0 126.5 31.64 123.8 339.3 15.2 0.0559 1.19044 
218.0 141.5 8.820 2897.0 3804.0 127.0 31.53 119.6 339.2 15.0 0.0549 1.111456 
219.0 137.6 8.575 2989.0 3922.0 127.6 31.41 115.3 339.4 14.7 0.0539 1.17911 
220.0 133.9 8.347 3076.0 4035.0 128.1 31.29 111.2 339.9 14.5 0.0530 1.17404 
221.0 130.5 8.134 3161.0 4144.0 128.6 31.16 107.2 340.6 14.3 0.0522 1.16935 
222.0 127.3 7.936 3241.0 4249.0 129.1 31.03 103.4 341.6 14.1 0.0515 1.16498 

223.0 124.4 7.751 3319.0 4351.0 129.5 30.90 99.85 342.6 14.0 0.0508 1.16092 
224.0 121.6 7.578 3394.0 4449.0 130.0 30.77 96.52 343.8 13.8 0.0501 1.15713 
226.0 116.6 7.265 3535.0 4636.0 130.8 30.52 90.51 346.4 13.6 0.0489 1.15029 
228.0 112.1 6.988 3667.0 4812.0 131.6 30.29 85.33 349.2 13.4 0.0479 1.14427 
230.0 108.2 6.742 3791.0 4978.0 132.3 30.07 80.86 352.2 13.2 0.0470 1.13894 
232.0 104.6 6.521 3909.0 5136.0 133.0 29.87 77.00 355.2 13.1 0.0462 1.13417 
234.0 101.4 6.321 4021.0 5286.0 133.6 29.68 73.65 358.3 13.0 0.0455 1.12987 
236.0 9S.50 6.140 4127.0 5430.0 134.2 29.51 70.73 361.4 12.9 0.0449 1.12597 
238.0 95.83 5.974 4210.0 .5.5(;9.0 134.8 19 36 68 18 364.5 1:2.8 0.0443 1.12241 
240.0 93.38 5.821 4329.0 5703.0 135.4 29.22 65.93 367.5 12.7 0.0438 1.11914 

242.0 91.11 5.679 4425.0 5833.0 135.9 29.10 63.94 370.5 12.7 0.0434 1.11613 
244.0 89.01 5.548 4517.0 5959.0 136.4 28.98 62.17 373.5 12.7 0.0430 1.11333 
246.0 87.04 5.425 4607.0 608Z.0 136.9 28.88 60 . .56 376.4 lZ.6 0.04Z6 1.11074 
248.0 85.20 5.311 4695.0 6202.0 137.4 28.79 59.16 379.3 12.6 0.0423 1.10831 
250.0 83.48 5.203 4781.0 6319.0 137.9 28.71 57.87 382.1 12.6 0.0420 1.10603 
252.0 81.85 5.102 4865.0 6433.0 138.3 28.64 56.71 384.9 12.6 0.0418 1.10389 
255.0 79.59 4.961 4988.0 6601.0 139.0 28.55 55.17 389.0 12.6 0.0415 1.10091 
260.0 76.18 4.749 5187.0 6871.0 140.1 28.43 53.02 395.6 12.6 0.0411 1.09645 
265.0 73.17 4.561 5378.0 7132.0 141.0 28.36 51.29 401.9 12.6 0.0408 1.09251 
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THERMOPHVSICAL PROPERTIES OF FLUIDS 629 

Thermophysical pmpcrties of methane Continued 

T Density Density E II S 

K kg/m3 molldm3 J/mol J/mel Jl(mal·K) J/(mal·K) m/s IJPa-s W/(m·K) Canst. 

270.0 70.48 4.393 5564.0 7385.0 142.0 28.32 49.87 408.0 12.7 0.0407 1.08900 

275.0 68.04 4.241 5745.0 7631.0 142.9 28.32 48.70 413.8 12.7 0.0407 1.08584 
280.0 65.83 4.103 5922.0 7872.0 143.8 28.34 47.73 419.4 12.8 0.0408 1.08296 
285.0 63.80 3.977 6097.0 8109.0 144.6 28.39 46.92 424.9 12.9 0.0410 1.08034 
290.0 61. 93 3.861 6269.0 8342.0 145.4 28.45 46.25 430.1 12.9 0.0412 1.07792 
295.0 60.21 3.753 6440.0 8571.0 146.2 28.54 45.68 435.2 13.0 0.0416 1.07569 
300.0 58.60 3.653 6608.0 8798.0 147.0 28.65 45.20 440.2 13.1 0.0420 1.07362 
305.0 57.10 3.559 6776.0 9023.0 147.7 28.76 44.81 444.9 13.2 0.0424 1.07169 
310.0 55.70 3.472 6942.0 9247.0 148.4 28.90 44.48 449.6 13.3 0.0429 1.06988 
320.0 53.13 3.312 7273.0 9689.0 149.8 29.20 43.99 458.6 13.5 0.0439 1.06660 
330.0 50.85 J .170 7GOJ.0 10130.0 151.2 29.55 43.68 467.1 13.7 0.0450 1.06367 

340.0 48.80 3.042 7933.0 10560.0 152.5 29.94 43.52 475.2 14.0 0.0462 1.06105 
350.0 46.93 2.925 8263.0 11000.0 153.7 30.36 43.47 483.0 14.2 0.0474 1. 05867 
360.0 45.23 2.820 8595.0 11430.0 155.0 30. ~l 43.51 490.4 14.4 0.0487 1.05650 
370.0 43.68 2.722 8930.0 11870.0 156.2 31.28 43.63 497.6 14.7 0.0500 1.05452 
380.0 42.24 2.633 9267.0 12310.0 157.3 31. 77 43.81 504.6 14.9 0.0514 1.05270 
390.0 40.91 2.550 9607.0 12740.0 158.5 32.28 44.05 511.4 15.1 0.0528 1.05101 
400.0 39.67 2.473 9951.0 13190.0 159.6 32.81 44.33 517.9 15.4 0.0543 1.04944 
410.0 3!LS1 1.>101 10300.0 13630.0 160.7 33.34 44.65 5:14.3 15.6 0.0558 1.04798 
420.0 37.44 2.334 10650.0 14080.0 161. 8 33.89 45.01 530.5 15.9 0.0573 1.04662 
430.0 36.43 2.271 11010.0 14530.0 162.8 34.45 45.39 536.6 16.1 0.0589 1.04534 

440.0 35.47 2.211 11370.0 14990.0 163.9 35.01 45.79 542.5 16.3 0.0605 1.04413 
46V.\) 33.73 2.102 12110.0 15910.0 165.9 36.14 46.64 5:54.0 16.8 0.0637 1.04193 
480.0 32.16 2 .. 005 12860.0 16850.0 167.9 37.27 47.54 565.2 17.3 0.0671 1 ;03996 
500.0 30.75 1.917 13640.0 17810.0 169.9 38.39 48.45 575.9 17.8 0.0705 1.03819 
520.0 29.47 1.837 14440.0 18790.0 171.8 39.47 49.37 586.4 18.2 0.0739 1.03657 
540.0 28.30 1.764 15250.0 19790.0 173.7 40.51 50.26 596.7 18.7 0.0774 1.03510 
560.0 27.22 1.697 16090.0 20800.0 175.5 41.48 51.11 606.8 19.1 0.0808 1.03376 
580.0 26.23 1.635 16940.0 21830.0 177 .3 42.38 51.89 616.7 19.6 0.0842 1.03252 
600.0 25.32 1.578 17810.0 22880.0 179.1 43.19 52.60 626.5 20.0 0.0874 1.03137 

9.00 MPa isobar 

92.96a 454.6 28.33 -5693.0 -5375.0 68.31 34.16 52.87 1575.0 213.0 0.228 1. 68144 
100.0 445.6 27.77 -5326.0 -5002.0 72.18 33.74 53.25 1518.0 174.0 0.216 1.66557 
120.0 419.1 26.12 -426~LO -3920.0 82.04 32.91 ".00 1340.0 109.0 0.18:5 1.61930 
140.0 390.3 24.33 -3168.0 -2798.0 90.68 31. 87 57.34 1154.0 76.1 0.157 1.56969 
150.0 374.4 23.34 -2602.0 -2217.0 94.69 31.33 59.04 1058.0 64.7 0.143 1.54282 
160.0 357.2 22.26 -2020.0 1615.0 98.57 30.85 61.39 959.5 55.3 0.130 1.51391 
170.0 338.0 21.07 -1413.0 -985.7 102.4 30.44 64.77 857.6 47.4 0.118 1.48219 
180.0 316.0 19.70 -771 .1 -314.2 106.2 30.16 69.91 750.9 40.3 0.107 1.44644 
185.0 303.6 18.92 -431. 5 44.1 108.2 30.09 73.56 695.3 37.0 0.105 1.42646 
190.0 289.8 18.06 -75.0 423.3 110.2 30.08 78.36 638.0 33.9 0.197 1.40455 

195.0 274.2 17.09 303.9 830.5 112.3 30.15 84.83 579.0 30.7 0;108 1.38015 
196.0 270.8 16.88 383.0 916.1 112.8 30.18 86.39 567.0 30.1 0.105 1.37490 
198.0 263.8 16.44 544.9 1092.0 113.7 30.25 89.80 543.0 28.8 0.0989 1.36399 
200.0 256.3 15.98 712.3 1276.0 114.6 30.34 93.66 519.1 27.6 0.0943 1.35247 
202.0 248.4 15.48 885.8 1467.0 115.5 30.45 97.96 495.5 26.3 0.0901 1.34030 
204.0 239.9 14.95 1066.0 1668.0 116.5 30.58 102.6 472.5 25.1 0.0861 1.32742 
206.0 230.9 14.39 1253.0 1878.0 117.5 30.73 107.5 450.6 23.8 0.0822 1.31386 
208.0 221. 5 13.80 1446.0 2098.0 118.6 30.89 112.2 430.3 22.6 0.0783 1.29968 
210.0 211.6 13.19 1644.0 2326.0 119.7 31.05 116.3 412.2 21.5 0.0746 1.28506 
215.0 186.5 11.63 2148.0 2922.0 122.5 31.32 120.5 379.5 18.8 0.0662 1.24840 

216.0 181. 7 11.32 2248.0 3043.0 123.1 31. 34 120.1 375.1 18.4 0.0647 1.24140 
218.0 172.3 10.74 2443.0 3281.0 124.2 31.34 118.0 368.4 17.6 0.0620 1.2280:2 
220.0 163.6 10.20 2632.0 3514.0 125.2 31.27 114.6 363.8 16.9 0.0597 1.21562 
222.0 155.6 9.701 2&11.0 1739.0 116.". 31.16 110.3 361.1 16.3 0.0576 1.204.U 
224.0 148.4 9.247 2981.0 3955.0 127.2 31.02 105.4 359.9 15.8 0.0558 1.19412 
226.0 141. 8 8.838 3142.0 4160.0 128.1 30.85 100.3 359.7 15.3 0.0542 1.18497 
228.0 135.9 8.470 3294.0 4356.0 129.0 30.67 95.41 360.3 15.0 0.0529 1.17678 
230.0 130.6 8.139 3437.0 4542.0 129.8 30.48 90.76 361.5 14.7 0.0517 1.16946 
232.0 125.8 7.841 ·3572.0 4719.0 130.6 30.29 86.46 363.2 14.4 0.0506 1.16289 
234.0 121.5 7.571 3700.0 4888.0 131.3 30.11 82.56 365.2 14.2 0.0497 1.15697 
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630 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane " Continued 

T Density Density E II S Cv C p Sound Vise. Therm. DieJ. 

K kg/m3 mol/drr: 3 J/mo! J/mo! J/(mo!'K) J!(mo!'K) mls JlPa-s W/(m'K) Canst. 

236.0 117 .5 7.326 3821.0 5050.0 132.0 29.94 79.05 367.4 14.0 0.0488 1.15162 
238.0 114.0 7.103 3938.0 5205.0 132.6 29.78 75.89 369.7 13.9 0.0480 1.14677 
240.0 110.7 6.899 4049.0 5354.0 133.3 29.63 73.07 372.2 13.8 0.0474 1.14234 
242.0 107.7 6.711 4156.0 5497.0 133.9 29.50 70.55 374.7 J3.7 0.0468 1.13828 
244.0 104.9 6.538 4260.0 5636.0 134.4 29.37 68.29 377 .3 13.6 0.0462 1.13454 
246.0 102.3 6.378 4359.0 5771.0 135.0 29.25 66.25 379.9 13.5 0.0457 1.13108 
2~S.0 99.92 6.228 4456.0 5?01.0 1.35.5 29.15 04.4.3 382.5 13.4 0.0452 1.12787 
250.0 97 .68 6.089 4550.0 6028.0 136.0 29.05 62.78 385.1 13.4 0.0448 1.12488 
252.0 95.59 5.958 4642.0 6152.0 136.5 28.97 61. 28 387.7 13.3 0.0445 1.12209 
254.0 93.62 5.836 4731.0 6274.0 137.0 28.89 59.93 390.3 13.3 0.0441 1.11947 

:<::>6.U ~1. 77 5.720 4819.0 6392.0 137.5 28.82 58.70 392.9 13.3 0.0438 1.11701 
260.0 88.37 5.508 4989.0 6623.0 138.3 28.71 56.54 397.9 13.2 0.0433 1.11250 
265.0 84.59 5.273 5193.0 6900.0 139.4 28.61 54.33 404.1 13.2 0.0429 1.10751 
270.0 81.24 5.064 5389.0 7167.0 140.4 28.55 52.53 410.0 13.2 0.0425 1.10310 
275.0 78.25 4.877 5580.0 7425.0 141.4 28.53 51.05 415.8 13.2 0.0424 1.09916 
280.0 75.54 4.708 5766.0 7678.0 142.3 28.53 49.83 421.4 13.2 0.0~24 1.09562 
285.0 73.07 4.555 5948.0 7924.0 143.1 28.56 48.80 426.8 13.3 0.0425 1.09240 
290.0 70.82 4.414 6127.0 8166.0 144.0 28.62 47.95 432.0 13.4 0.0426 1.08945 
295.0 68.74 4.285 6303.0 8404.0 144.8 28.69 47.22 437.1 13.4 0.0429 1.08675 
300.0 00.82 4.165 6477.0 5638.0 14'.6 28.78 46.62 44.1.0 1.3. :5 U.U433 1. U84l~ 

305.0 65.03 4.054 6650.0 8870.0 146.3 28.89 46.11 446.8 13.6 0.0436 1.08194 
310.0 63.37 3.950 6821.0 9100.0 147.1 29.02 45.68 451.5 13.7 0.0441 1.07978 
320.0 60.34 3.761 7160.0 9553.0 148.5 29.31 45.03 460.5 13.8 0.0450 1.07587 
330.0 57.66 3.594 7497.0 10000.0 149.9 29.65 44.59 469.0 14.0 0.0460 1.07241 
340.0 55.26 3.444 7832.0 10450.0 151.2 30.03 44.32 477.2 14.2 0.0471 1.06933 
350.0 53.09 3.309 8168.0 10890.0 152.5 30.44 44.19 485.0 14.4 0.0483 1.06655 
360.0 51.12 3.186 8505.0 11330.0 153.8 30.88 44.16 492.5 14.7 0.0495 1.06402 
370.0 49.:'12 3.074 8843.0 11770.0 155.0 31.35 44.22 499.8 H.9 0.0508 1.06172 
380.0 47.66 2.971 9184.0 12210.0 156.1 31. 83 44.35 506.8 15.1 0.0522 1.05960 
390.0 46.13 2.875 9528.0 12660.0 157.3 32.34 44.55 513.5 15.3 0.0536 1.05765 

400.0 44.71 2.787 9876.0 13110.0 158.4 32.86 44.79 520.1 15.6 0.0550 1.05584 
410.0 43.39 2.705 10230.0 13550.0 159.5 33.40 45.08 526.5 15.8 0.0565 1.05416 
420.0 42.15 2.628 10580.0 14010.0 160.6 33.94 45.40 532.8 16.0 0.0580 1.05260 
430.0 41.00 2.556 10940.0 14460.0 161. 7 34.50 45.76 538.9 16.3 0.0595 1.05113 
440.0 39.91 2.488 11300.0 14920.0 162.8 35.06 46.14 544.8 16.5 0.0611 1.04975 
460.0 37.93 2.364 12050.0 15850.0 164.8 36.18 46.95 556.4 17.0 0.0643 1.04724 
480.0 36.15 2.253 12810.0 16800.0 166.8 37.31 47.81 567.6 17.4 0.0677 1.04499 
500.0 34.55 2.153 13590.0 17770.0 168.8 38.42 48.70 578.4 17.9 0.0710 1.04297 
520.0 33.10 2.063 14390.0 18750.0 170.7 39.51 49.59 588.9 18.3 0.0744 1.04114 
540.0 31.77 1.980 15200.0 19750.0 172.6 40.54 50.46 599.2 18.8 0.0779 1.03947 

560.0 30.56 1.905 16040.0 20770.0 174.5 41.52 51.29 609.3 19.2 0.0813 1.03795 
580.0 29.44 1.835 16900.0 21800.0 176.3 42.42 52.06 619.2 19.7 0.0846 1.03654 
600.0 28.41 1.771 17770.0 22850.0 178.1 43.22 52.76 629.0 20.1 0.0878 1.03525 

10.00 MPa isobar 

93.21 a 454.9 28.35 -5688.0 -5336.0 68.36 34.17 52.82 1580.0 213.0 0.228 1.68188 
100.0 446.2 27.82 -5336.0 -4976.0 72.08 33.78 53.17 1525.0 175.0 0.217 1.66668 
120.0 420.0 26.18 -4279.0 -3897.0 81.92 32.94 54.84 1349.0 111.0 0.186 1.62082 
140.0 391.6 24.41 -3189.0 -2780.0 90.52 31.90 57.02 1167.0 77.2 0.158 1.57189 
150.0 376.1 23.44 -2629.0 -2202.0 94.51 31.37 58.57 1073.0 65.7 0.145 1.54553 
160.0 359.3 22.39 -2053.0 -1606.0 98.35 30.87 60.68 977.2 56.4 0.132 1.51735 
170.0 3<10 8 21.2<1 -1456.0 -985.7 102.1 30.45 63.62 878.9 48.5 0.120 1. 48672 
180.0 319.9 19.94 -831. 0 -329.5 105.9 30.14 67.89 777.5 41.5 0.109 1.45271 
185.0 308.3 19.22 -503.4 16.9 107.8 30.04 70.78 725.4 38.3 0.107 1. 43401 
190.0 295.7 18.43 -163.1 379.5 109.7 29.99 74.38 672.3 35.3 0.181 1.41387 

195.0 281. 6 17.:56 19';.0 '/til. j 11 1. 7 3U.Ul 78.94 618.5 32.3 0.108 1.39196 
200.0 266.4 16.60 568.6 1171.0 113.8 30.09 84.69 564.6 29.4 0.0965 1.36789 
202.0 259.7 16.19 725.1 1343.0 114.6 30.15 87.37 543.3 28.3 0.0931 1.35757 
204.0 252.7 15.75 885.5 1520.0 115.5 30.22 90.23 522.4 27.2 0.0899 1. 34683 
206.0 245.4 15.29 1050.0 1704.0 116.4 30.31 93.23 502.1 26.1 0.0867 1.33566 
208.0 237.7 14.82 1219.0 1893.0 117.3 30.40 96.29 482.6 25.0 0.0835 1.32408 
210.0 229.8 14.32 1391.0 2089.0 l1S.2 30.50 99.26 464.3 23.9 0.OS03 1.31213 
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Thermophy~ical properties of methane - Continued 

T Densi ty E II S Cv Cp Sound Visco Therm. Die I. 

K kg/m3 mol/dm 3 J/mol J/mol J/(mo!'K) J/(mol'K) m/s J1Pa'S W/(m'K) Canst. 

215.0 209. J 13.03 1834.0 2601.0 120.6 30.75 105.0 425.7 21.4 0.0727 1.28127 
220.0 188.3 1 J .74 2279.0 3132.0 123.1 30.89 106.2 399.5 19.3 0.0660 1.25090 
222.0 180.4 11.24 2454.0 3343.0 124.0 30.89 105.2 392.5 18.5 0.0637 J .23948 

224.0 172.8 10.77 2623.0 3552.0 125.0 30.85 103.3 387.3 17.9 0.0616 1 .22867 
226.{) 165.7 10.33 2788.0 3756.0 125.9 30.79 100.9 383.5 17.3 0.0598 1.21855 
ng.Q 159.1 9.915 2946.0 3955.0 126.8 :l0.70 97.95 381.0 16.8 0.0581 1.20915 

230.0 152.9 9.531 3098.0 4148.0 127.6 30.58 94.76 379.5 16.4 0.0566 1.20049 
232.0 147.2 9.177 3244.0 4334.0 128.4 30.46 91.43 378.9 16.0 0.0552 1.19254 
234.0 142.0 8.851 3384.0 4513.0 129.2 30.33 88.10 378.9 15.7 0.0540 1.18526 
236.0 137.2 8.552 3517.0 4686.0 129.9 30.19 84.87 379.5 15.4 0.0529 1. 17859 
23S.U 132. ~ 8.276 J64::'.U 4~::';1. () UO.6 JU.U::' tn . .,.6 J80.::' l::'.t U.U::,tl) 1.I1t49 

240.0 128.7 8.023 3767.0 5014.0 131.3 29.92 78.89 381.8 15.0 0.0511 1.16689 
242.0 125.0 7.789 3885.0 5169.0 131.9 29.79 76.20 383.4 14.8 0.0503 1.16175 

244.0 121.5 7.573 3998.0 .5318.0 132.5 29.66 73.71 385.2 14.6 0.0496 1.15701 
246.<J 118.3 7.372 4107.0 5464.0 133.1 29.55 71.43 387.1 14.5 0.0489 1.15264 
248.0 115.3 7.186 4213.0 5604.0 133.7 29.44 69.34 389.1 14.4 0.0483 1.14858 
250.0 112.5 7.013 4315.0 5741.0 134.3 29.34 67.43 391. 2 14.3 0.0478 1.14481 
252.0 109.9 6.851 4414.0 5874.0 134.8 29.25 65.68 393.4 14.2 0.0473 1.14130 
254.0 107.5 G.699 4511.0 GOO4.0 135.3 29.17 64.00 395.6 14.1 0.0468 1.13802 

256.0 105.2 6.557 4605.0 6131.0 135.8 29.09 62.62 397.9 14.0 0.0464 1.13494 
258.0 103.0 6.423 4697.0 6254.0 136.3 29.02 61.28 400.1 14.0 0.0461 1.13205 
260.0 101.0 6.296 4787.0 6376.0 136.7 28.96 60.05 402.4 13.9 0.0457 1.12933 
265.0 96.39 6.008 5005.0 6669.0 137.9 28.84 57.39 408.1 13.8 0.0450 1.12317 

270.0 92.33 5.755 5213.0 6950.0 138.9 28.77 55.21 413.7 13.8 0.0445 1.11776 
275.0 88.72 5.530 5414.0 7222.0 139.9 28.72 53.42 419.2 13.8 0.0442 1.11297 
280.<J 85.48 5.328 5608.0 7.-185.0 140.9 28.71 51.94 424.6 13.8 0.0441 1.10869 
285.0 82.55 5.145 579R.O 7742.0 141.8 2R.73 :'10.70 429.& 1.1.8 0.0440 1.104R2 
290.<J 79.87 4.979 5984.0 7993.0 142.6 28.77 49.66 434.9 13.8 0.0441 1.10130 
295.<J 77.42 4.826 6166.0 8239.0 143.5 28.83 48.78 439.9 13.8 0.0443 1.09809 
300.0 75.16 4.685 6346.0 8481.0 144.3 28.91 48.04 444.8 13.9 0.0446 1.09513 
305.<l 73.07 4.555 6524.0 8719.0 145.1 29.02 47.41 449.5 14.0 0.0449 1.09240 
3JO.{) 71.13 4.434 6699.0 8955.0 145.8 29.13 46.88 454.2 14.0 0.0453 1.08987 
315.0 69.32 4.321 6874.0 9188.0 146.6 29.27 46.44 458.7 14.1 0.0457 1.08750 

320.<J 67.62 4.215 7047.0 9419.0 147.3 29.41 46.06 463.1 14.2 0.0461 1.08530 
330.0 64.52 4.022 7390.0 9877.0 148.7 29.74 45.50 471.6 14.3 0.0471 1.08128 
340.{) 61.76 3.849 7732.0 10330.0 150.1 30.11 45.12 479.7 14.5 0.0481 1.07770 
350.<J 59.27 3.695 8073.0 J0780.0 151.4 30.51 44.90 487.5 14.7 0.0492 1.07450 
360.<J 57.02 3.554 8415.0 11230.0 152.7 30.95 44.80 495.0 14.9 0.0504 1.07160 
370.0 54.97 3.426 8758.0 11680.0 153.9 31.41 44.80 502.3 15.1 0.0517 1.06896 
380.<l 53.09 3.309 9103.0 12120.0 1:'i:'l.l 31.90 44. RQ 'iOQ.3 15.3 o 0530 1 06655 
390.0 51.35 3.201 9450.0 12570.0 156.2 32.40 45.04 516.0 15.5 0.0543 1.06433 
400.<J 49.75 3.101 9801.0 13030.0 157.4 32.92 45.25 522.6 15.8 0.0557 1.06227 
410.{) 48.25 3.008 10150.0 13480.0 158.5 33.45 45.50 529.0 16.0 0.0572 1.06037 

420.0 46.86 2.921 10510.0 13940.0 159.6 33.99 45.79 535.3 16.2 0.0587 1.05859 
430.0 45.56 2.840 10870.0 14400.0 160.7 34.55 46.12 541.4 16.4 0.0602 1.05693 
440.0 44.34 2.764 11240.0 14860.0 161. 8 35.10 46.48 547.4 16.7 0.0617 1.05538 
460.0 42.11 2.625 119'l0.0 158{)0.0 163.8 36.23 47.25 559.0 17.1 0.0649 1.05254 
480.0 40.12 2.501 12750.0 16750.0 165.9 37.35 48.08 570.1 17.6 0.0682 J .05002 
500.0 38.33 2.389 13530.0 17720.0 167.8 38.46 48.94 581.0 18.0 0.0716 1.04775 
520.0 %.71 2.288 14340.0 18710.0 169.8 39.54 49.81 591.5 18.5 0.{)750 1.04570 
540.0 35.23 2.196 15160.0 19710.0 171. 7 40.58 50.66 601.8 18.9 0.0784 1.04383 
560.0 33.88 2.112 16000.0 20730.0 173.5 41.55 51.48 611. 9 19.3 0.0817 1.04213 
580.0 32.63 2.034 16850.0 21770.0 175.4 42.45 5??..'l 1>'1 8 lQ 8 () 0851 1 04056 

600.0 31.49 1.963 17730.0 22820.0 177.1 43.25 52.91 631.7 20.2 0.0883 1.03912 

12.00 MPo. i.obo..· 

93.71 u 455.5 28.39 -5680.0 -5257.0 68.45 34.20 52.71 1588.0 215.0 0.229 1.68274 
100.0 447.6 27.90 -5355.0 -4925.0 71.88 33.84 53.02 1539.0 179.0 0.219 1.66884 
120.0 421.8 26.29 -4306.0 -3850.0 81.67 33.01 54.55 1368.0 113.0 0.188 1.62377 
140.0 394.2 24.57 -3229.0 -2741.0 90.22 31.97 56.44 1191. 0 79.2 0.160 1.57609 
160.0 363.2 22.64 -2115.0 -1585.0 97.93 30.93 59.45 1010.0 58.4 0.135 1.52379 
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632 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methu Ile • Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm 3 J/mol llmol Jl(mol'K) J/(mo['K) m/s /JPa'S W/(m'K) Const. 

170.0 345.9 21.56 -1536.0 -979.3 101.6 30.49 61.74 918.4 50.5 0.123 1.49498 
180.0 326.8 20.37 -936.4 ·347.2 105.2 30.14 64.84 825.1 43.7 0.112 1.46370 
190.0 305.4 19.04 -309.2 321.2 108.8 29.91 69.08 731.1 ;17.8 0.157 1.42922 
200.0 281.0 17.52 354.3 1039.0 112.5 29.83 74.85 637.8 32.4 0.0995 1.39063 
205.0 267.5 16.67 702.5 1422.0 114.4 29.86 78.35 592.7 29.9 0.0934 1.36952 

210.0 252.9 15.77 1062.0 1813.0 116.3 29.94 82.09 550.0 27.5 0.0876 1.34717 
215.0 237.5 14.81 1433.0 2243.0 118.3 30.04 85.68 511.4 25.3 0.0818 1.32376 
220.0 221.6 13.81 1810.0 2679.0 120.3 30.15 88.42 478.6 23.3 0.0761 1.29979 
225.0 205.5 12.81 2188.0 3125.0 122.3 30.23 89.60 ~53.0 21.5 0.0708 1.27606 
230.0 190. I 11.85 2559.0 3571.0 124.3 30.24 88.81 434.9 19.9 0.0661 1.25354 
l.E.O 184.:t 11.4/s 27U3.0 :1748. U 125.0 30.22 87.96 429.5 19.4 0.0644 1.24505 
234.0 178.6 11.13 2845.0 3923.0 125.8 30.19 86.85 425.1 18.9 0.0628 1.23691 
236.0 173.2 10.79 2984.0 4095.0 126.5 30.14 85.52 421. 7 18.5 0.0614 1.22916 
238.0 168.0 10.47 3119.0 4265.0 127.2 30.09 84.00 418.9 18.1 0.0601 1.22180 
240.0 163.1 10.17 3251.0 4431.0 127.9 30.02 82.36 416.9 17.7 0.0589 1.21484 

242.0 158.5 9.877 3379.0 4594.0 128.6 29.96 80.63 415.5 17.4 0.0577 1.20827 
244.0 154.1 9.603 3504.0 4754.0 129.3 29.88 78.84 414.6 17.1 0.0567 1.20209 
246.0 149.9 9.344 3626.0 4910.0 129.9 29.81 77.05 414.1 16.8 0.0557 1.19627 
246.0 146.0 9.101 374~.0 ::1062.0 130.:5 29.15 7:5.n 414.1 Itl.6 (). U:'>49 1 • I ';10M 1 
250.0 142.3 8.871 3858.0 5211.0 131.1 29.66 73.53 414.3 16.4 0.0540 1 .18568 
252.0 138. S 8.654 3970.0 5356.0 131. 7 29.58 71.84 414.8 16.2 0.0533 1.18086 
254.0 135.6 8.450 4078.0 5-198.0 132.3 29.51 70.23 415.6 16.0 0.0526 1. 17633 
256.0 132.5 8.257 4184.0 5637.0 132.8 29.44 68.68 416.5 15.9 0.0520 1.17207 
258.0 129.6 8.075 4287.0 5773.0 133.3 29.38 67.22 417.6 15.7 0.0514 1. 16805 
260.0 126.8 7.903 4388.0 59(!(i .0 133.9 29.32 65.84 418.9 15.6 0.0509 1.16426 

262.0 124.2 7.741 4486.0 6036.0 134.3 29.27 64.53 420.3 15.5 0.0504 1.16069 
265.0 120.5 7.512 4630.0 6227.0 135.1 29.20 62.73 422.5 15.4 0.0497 1.15569 
270.0 115.0 7.168 4860.0 6534.0 136.2 29.11 60.08 426.5 15.2 0.0488 1.14819 
275.0 110.1 6.864 5081.0 6829.0 137.3 29.05 57.83 430.8 15.0 0.0482 1.14158 
280.0 105.8 6.592 5293.0 7113.0 138.3 29.02 55.93 435.2 14.9 0.0477 1.13571 
285.0 101.8 6.348 5498.0 7389.0 139.3 29.02 54.32 439.7 14.9 0.0474 1.13044 
290.0 98.28 6.126 5698.0 7657.0 140.2 29.04 52.95 444.2 14.8 0.0473 1.12569 
295.0 95.05 5.924 5893.0 7918.0 141.1 29.09 51.79 448.7 14.8 0.0473 1.12138 
300.0 92.08 5.739 6084.0 8175.0 142.0 29.15 50.80 453.1 14.8 0.0474 1.11743 
305.0 89.35 5.569 6272.0 8427.0 142.8 29.24 49.95 457.5 14.8 0.0476 1.11381 

310.0 86.82 5.412 6457.0 8675.0 143.6 29.35 49.23 461.9 14.8 0.0479 1. 11046 
315.0 84.47 5.265 6640.0 8919.0 144.4 29.47 48.61 466.1 14.9 0.0482 1.10736 
320.0 82.28 5.129 6821.0 9161.0 145.2 29.60 48.09 470.3 14.9 0.0485 1.10448 
325.0 80.23 5.001 7001.0 9400.0 145.9 29.75 47.64 474.4 15.0 0.0489 1.10179 
:no.o 78 11 .1 881 7179.0 9637.0 1.16.6 ~9.91 47.26 478 5 IS.O 0.0.193 1.099:26 
340.0 74.80 4.663 7533.0 10110.0 148.0 30.26 46.68 486.4 15.1 0.0502 1.09467 
350.0 71.66 4.467 7885.0 10570.0 149.4 30.66 46.29 494.0 15.3 0.0512 1.09057 
360.0 68.83 4.291 8236.0 11030.0 150.7 31.08 46.06 501.3 15.5 0.0522 1.08688 
370.0 66.27 4.130 8588.0 11490.0 152.0 31.54 45.94 508.4 15.6 0.05:14 t.08355 
380.0 63.92 3.984 8941.0 11950.0 153.2 32.01 45.92 515.3 15.8 0.0546 1.08051 

390.0 61.77 3.850 9295.0 12·110.0 154.4 32.51 45.99 522.0 16.0 0.0559 1.07773 
400.0 59.78 3.726 9652.0 12870.0 155.5 33.02 46.12 528.5 16.2 0.0572 1.07516 
410.0 57.94 3.612 10010.0 13.130.0 156.7 33.55 46.31 534.9 16.4 0.0586 1.07279 
420.0 56.2:1 3.505 t0380.0 13800.0 157.8 34.09 46.55 541.1 16.6 0.0601 1.07059 
430.0 54.63 3.406 10740.0 14270.0 158.9 34.64 46.83 547.2 16.8 0.0615 1.06854 
440.0 53.14 3.312 11110.0 14740.0 160.0 35.19 47.14 553.1 17.0 0.0630 1.06662 
450.0 51.74 3.225 11490.0 15210.0 161.0 35.75 47.48 558.9 17.2 0.0646 1.06483 
.160.0 SO 42 3 1d3 11810.0 lS690.0 162.1 36.31 47 84 56.1.6 17 . .1 0.066:2 I 0631d 
480.0 48.00 2.992 12640.0 16650.0 164.1 37.43 48.61 575.8 17.9 0.0694 1.06004 
500.0 45.83 2.856 13430.0 17630.0 166.1 38.54 49.41 586.6 18.3 O.On7 1.05727 

520.0 43.87 2.734 14240.0 18630.0 168.1 39.61 50.24 597.1 18.7 0.0760 1.05478 
;;40.0 42.08 2.623 1;;060.0 19640.0 )70.0 40.6;; ;;1.0;; 607.4 19.1 0.0794 1.0;52.51 
560.0 40.45 2.522 15910.0 20670.0 171.9 41.62 51.83 617.5 19.6 0.0827 1.05045 
580.0 38.96 2.428 16770.0 21710.0 173.7 42.51 52.56 627.4 20.0 0.0860 1.04855 
600.0 37.58 2.342 17650.0 22770.0 175.5 43.31 53.21 637.2 20.4 0.0892 1.04680 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 633 

Thermophysica] properties of methane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m:! mol/dm3 J/mo! Jimo! J/(mo]'K) J/{mo]'K) m/s flPa-s W/(m'K) Canst. 

14.00 MPa isobar 

94.21 a 456.1 28.43 -5671.0 -5178.0 68.53 34.22 52.62 1597.0 216.0 0.230 1.68360 
120.0 423.6 26.40 -4332.0 -3802.0 81.44 33.07 54.28 1386.0 116.0 0.190 1.62661 
140.0 396.6 24.72 -3267.0 -2701.0 89.92 32.03 55.93 1215.0 81. 3 0.163 1.58008 
150.0 366.8 22.86 -2171.0 -1559.0 97 .54 30.98 58.43 1041.0 60.2 0.138 1 . 52'J70 
170.0 350.4 21.84 -1607.0 -966.2 JOI .1 30.53 60.25 954.3 52.4 0.126 1.50238 
180.0 332.7 20.74 -1028.0 -352.4 104.6 30.15 62.60 867.3 45.8 0.116 1 .47320 
190.0 313.3 19.53 -428.9 288.1 10S.1 29.S7 65.61 781.0 40.0 0.142 1.44174 
100 0 291 8 18 19 19) ~ 91\?4 111./\ 19.71 1\9.:17 1\91\.R :14. I! 0.102 1.40761 
205.0 280.3 17.47 513.2 1314.0 113.3 29.67 71.49 656.4 32.5 0.0968 ] .38947 
210.0 268.2 16.72 840.1 1677 .0 115.1 29.67 73.72 617.8 30.3 0.0922 1.37063 

215.0 255.6 15.93 1173.0 2052.0 116.8 29.70 75.90 581.8 28.2 0.0875 1.35117 
220.0 242.6 15.12 1510.0 2436.0 118.6 29.74 77 .83 549.2 26.3 0.0829 1.:33129 

230.0 216.1 13.47 2188.0 3227.0 122.1 29.82 79.91 497.6 23.0 0.0739 1.29158 
235.0 203.2 12.67 2521.0 3627.0 123.8 29.83 79.66 479.3 21.6 0.0698 1.27261 
240.0 191.0 11.90 2846.0 4022.0 125.5 29.81 78.49 465.7 20.5 0.0662 1.25477 
245.0 179.6 11.20 3160.0 4410.0 127.1 29.75 76.56 456.3 19.5 0.0631 1.23835 
250.0 169.2 10.55 :1460.0 4787.0 128.6 29.67 74.09 450.3 18.7 0.0604 1.22350 
255.0 159.8 9.963 3746.0 5151.0 130.0 29.57 71.34 447.0 18.0 0.0581 1.2\021 
260.0 151.4 9.440 4017.0 5500.0 131 .4 29.47 68.54 445.7 17.5 0.0562 1.19841 
265.0 144.0 8.973 4276.0 5836.0 \32.7 29.39 65.84 445.9 17.1 0.0547 1.18795 

270.0 137.3 8.556 4523.0 6159.0 133.9 29.31 63.33 447.2 16.7 0.0534 1.17867 
275.0 131.3 8.183 4759.0 6470.0 135.0 29.26 61.07 449.3 16.5 0.0524 1.17041 
280.0 125.9 7.848 4986.0 6770.0 136.1 29.24 59.07 451.9 16.3 0.0517 1.16303 
285.0 121.0 7.545 5206.0 7061.0 137.1 29.23 57.30 455.0 16.1 0.0511 1.15640 
2')0.0 116.6 7.271 5418.0 7344.0 138.1 29.25 55.76 458.3 16.0 0.0508 1.15012 
295.0 112.6 7.021 5625.0 7619.0 139.1 29.29 54.42 461. 8 15.9 0.0506 1.14499 
300.0 109.0 6.793 5827.0 7888.0 140.0 29.35 53.25 465.5 15.8 0.0505 1.14004 
305.0 105.6 6.582 6025.0 8152.0 140.8 29.43 52.24 469.2 15.8 0.0505 1.13550 
310.0 102.5 6.388 6219.0 8411. 0 141. 7 29.53 51.37 472.9 15.7 0.0506 1.1:1132 
315.0 99.60 6.208 6411.0 8666.0 142.5 29.64 50.61 476.6 15.7 0.0508 1.12745 

320.0 96.92 6.041 6600.0 8917.0 143.3 29.77 49.96 480.4 15.7 0.0510 1.12387 
325.0 94.41 5.885 6786.0 9165.0 144.1 29.91 49.39 484.1 15.7 0.0513 1.12053 
330.0 92.07 5.739 6971.0 9411.0 144.8 30.06 48.91 487.8 15.8 OAl516 1.11741 
340.0 87:79 5.472- 7338.D 9896.0 146.3 30.41 48.15 495.2 15.8 0.0523 1.11175 
350.0 83.99 5.235 7701.0 10370.0 147.6 30.79 47.60 502.3 15.9 0.0532 1.10673 
360.0 80.57 5.022 8061.0 10850.0 149.0 31. 21 47.24 509.3 16.0 0.0542 1.10223 
370.0 77 .48 4.830 8421.0 11320.0 150.3 31.65 47.01 516.1 16.2 0.0552 1.09818 
380.0 74.67 4.654 8782.0 11790.0 151.5 32.12 46.90 522.8 16.3 0.0563 1.09450 
390.0 72.10 4.494 9143.0 12260.0 152.7 32.61 46.89 529.3 16.5 0.0575 1.09114 
400.0 69.73 4.346 9506.0 12730.0 153.9 33.12 46.95 535.6 16.6 0.0588 1.08805 

410.0 67.54 4.210 9872.0 13200.0 155.1 33.65 47.08 541.8 16.8 0.0601 1.08520 
420.0 65.50 4.083 10240.0 13670.0 156.2 34.18 47.27 547.9 17.0 0.0615 1.08257 
430.0 63.61 3.965 10610.0 14140.0 157.3 34,72 47.50 553.8 17.2 0.0629 1.08012 
440.0 61.84 3.855 10990.0 14620.0 158.4 35.28 47.77 559.7 17.4 0.0644 1.07783 
450.0 60.19 3.752 11370.0 15100.0 \59.5 35.83 48.07 565.4 17.6 0.0659 1.07569 
460.0 58.63 3.655 11750.0 15580.0 160.6 36.39 48 .. 39 571.0 17.8 0.0674 1.07368 
4S0.0 55.78 3.477 12530.0 16560.0 162.6 37.51 49.10 582.1 18.2 0.0706 1.07001 
500.0 53.23 3.318 13330.0 17550.0 164.7 38.61 49.86 592.8 18.6 0.0738 1.06674 
520.0 50.93 3.175 14140.0 18550.0 166.6 39.68 50.64 603.2 19.0 0.0771 1.06379 
540.0 48.85 3.045 14970.0 19570.0 168.6 40.71 51.42 613.4 19.4 0.0804 1 .06113 

560.0 46.94 2.926 15820.0 20610.0 170.5 41.68 52.17 623.4 19.8 0.0837 1.05870 
580,0 45.20 2.817 16690.0 21660,() 172.3 42.57 52.87 633.3 20.2 0.0869 1.05647 
600,0 43.59 2.717 17570.0 22720.0 174.1 43.37 53.50 643.1 20.6 0.0901 1.05443 

16.00 MPa isobar 

94.71 a 456.6 28.46 -5662.0 -5100.0 68.62 34.24 52.53 1606.0 217.0 0.230 1.68444 
120.0 425.2 26.51 -4358.0 -3754.0 81.21 33.14 54.03 1404.0 118.0 0.192 1.62935 
140.0 398.9 24.86 -3303.0 -2659.0 89.64 32.10 55.47 1237.0 83.3 0.165 1.58388 
160.0 370.2 23.07 -2224.0 1531.0 97.18 31.Q4 57.57 1070.0 62.1 0.141 1. 53518 
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(\:14 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane Continued 

'1 Density Density E H S Cp Sound Visco Therm. Die]. 

K kg/mJ mol/dm3 J/mo! J/mo! J/(mo)'K) J/(mo!'K) mls 11Pa'S W/(m'K) Canst. 

180.0 337.9 21.06 -1108.0 -348.6 104.1 30.18 60.88 905.3 47.6 0.119 1.48160 
190.0 319.9 19.94 -531. 2 271.1 107.5 29.87 63.13 824.8 41.9 0.133 1.4<;240 
200.0 300.6 18.74 61.4 915.4 110.8 29.65 65.78 747.1 37.0 0.104 1.42135 
210.0 279.7 17.44 670.0 1588.0 114.1 29.54 68.70 674.2 32.6 0.0957 1.38846 
220.0 257.6 16.05 1292.0 2289.0 117.3 29.52 71.47 609.5 28.8 0.0878 1.35409 
240.0 212.2 13.23 2540.0 3750.0 123.7 29.57 73.47 517.9 22.9 0.0726 1.28581 

245.0 201.6 12.56 2842.0 4116.0 125.2 29.56 72.79 504.1 21.9 0.0693 1.27013 
250.0 191.4 11.93 3136.0 4477 .0 126.7 29.54 71.64 493.4 20.9 0.0664 1.25540 
255.0 182.0 11.34 3421.0 4832.0 128.1 29.51 70.13 485.6 20.1 0.0638 1.24175 
260.0 173.3 10.80 3696.0 5178.0 129.4 29.47 68.38 480.2 19.5 0.0616 1.22922 
Z6:5.V J6::'.Z 10.30 3961.0 5515.0 130.7 29.43 66.48 476.8 18.9 0.0597 1.21778 
270.0 157.9 9.840 4217.0 5843.0 131.9 29.40 64.56 474.9 18.4 0.0581 1.20740 
275.0 151.2 9.422 4463.0 6161.0 133.1 29.38 62.68 474.2 18.0 0.0568 1.19799 
280.0 145.1 9.042 4700.0 6470.0 134.2 29.37 60.90 474.5 17.7 0.0557 1.18946 
285.0 139.5 !L1'i94 4930 0 6770 0 135.3 19.37 59.25 ~75.6 17.5 0.0549 1.18172 
290.0 134.4 8.377 5152.0 7062.0 136.3 29.40 57.74 477.3 17.2 0.0544 1.17468 

295.0 129.7 8.086 5369.0 7348.0 137.2 29.44 56.39 479.3 17.1 0.0540 1.16826 
300.0 125.4 7.819 5580.0 7626.0 138.2 29.50 55.17 481.8 16.9 0.0537 1.162.W 
305.0 121.5 '7.373 :l7!!? .() 7900.0 J 39. J t9.::'~ ::>4.10 4154.4 J6.S V.U::>:l6 1.15699 
310.0 117.8 7.345 5989.0 8168.0 140.0 29.67 53.15 487.3 16.7 0.0535 1.15202 
315.0 114.4 7.134 6188.0 8431.0 140.8 29.78 52.31 490.2 16.7 0.0536 1.14742 
320.0 111.3 6.937 6384.0 8691.0 141.6 29.91 51.58 493.3 16.6 0.0537 1.14316 
325.0 108.4 6.754 6578.0 8947.0 142.4 30.05 50.93 496.4 16.6 0.0538 1.13919 
330.0 105.6 6.582 6770.0 9200.0 143.2 30.20 50.37 499.6 16.6 0.0541 1.13549 
340.0 100.6 6.270 7147.0 9699.0 144.7 30.5.1 49.47 506.1 16.6 0.0546 1.12877 
350.0 96.14 5.992 7520.0 10190.0 146.1 30.91 48.80 512.5 16.6 0.0553 1.12282 

360.0 92.15 5.744 7890.0 10680.0 147.5 31.32 48.3:1 519.0 16.7 0.0561 1.11751 
370.0 88.54 5.519 8259.0 11160.0 148.8 31.76 48.01 525.3 16.8 0.0571 1.11274 
380.0 85.27 5.315 8626.0 11640.0 150.1 32.22 47.82 531.6 16.9 0.0581 1.10842 
390.0 82.28 5.129 8994.0 12110.0 151.3 32.71 47.73 537.8 17.0 0.0592 1.10447 
400.0 79.53 4.957 9364.0 12590.0 152.5 33.21 47.7:l 543.8 17.1 0.0604 1.10086 
410.0 77 .00 4./';1';1 ';I'/J::> .0 13070.0 153.7 33.73 47.81 549.8 17.3 0.0617 1.09754 
420.0 74.65 4.653 10110.0 13550.0 154.8 34.27 .-17.94 555.6 17.4 0.0630 1.09446 
430.0 71..46 4.517 10490.0 14030.0 156.0 34.81 48.13 561.4 17 .6 0.0644 1.09161 
440.0 70.42 4.390 10870.0 14510.0 157.1 35.36 48.36 567.1 17.8 0.0658 1.08895 
450.0 68.51 4.271 11250.0 15000.0 158.2 35.91 48.62 572.7 18.0 0.0672 1.Ga647 

460.0 66.72 4.159 11640.0 15480.0 159.2 36.47 48.92 578.2 18.1 0.0687 1.08414 
480.0 63.45 3.955 12420.0 16470.0 161.3 37.58 49.57 589.0 18.5 0.0718 1.07990 
500.0 60.52 3.773 13230.0 17470.0 163.4 38.68 50.29 599.5 18.9 0.0749 1.07612 
520.0 57.89 3.609 14050.0 18480.0 165.4 39.75 51.03 609.8 19.3 0.0781 1.07273 
540.0 55.51 3.460 14880.0 19510.0 167.3 40.77 51. 77 619.9 19.7 0.0814 1.06966 
560.0 53.33 3.324 15740.0 20550.0 169.2 41.74 52.49 629.8 20.1 0.0846 1.06687 
580.0 51.34 3.200 16610.0 21610.0 171.1 42.63 53.17 639.6 20.5 0.0878 1.06432 
600.0 49.51 3.086 17490.0 22680.0 172.9 43.42 53.78 649.3 20.9 0.0910 1.06197 

18.00 MPa isobar 

95.20a 457.2 28.50 -5653.0 -5022.0 68.71 34.26 52.44 1615.0 21Q.O O.Bl \ .(,1',511 
120.0 426.9 26.61 -4382.0 -3705.0 80.99 33.20 53.80 1421.0 121.0 0.194 1.63201 
140.0 401.1 25.00 -3337.0 -2617.0 89.37 32.16 55.07 t25Q .0 85.2 0.168 1.58750 
160.0 373.3 23.27 -2273.0 -1499.0 96.83 31.10 56.83 1098.0 63.8 0.143 1.54030 
180.0 342.6 21.35 -1181.0 -337.9 103.7 30.22 59.50 940.2 49.4 0.122 1.48915 
190.0 325.8 20.31 -620.9 265.6 106.9 29.89 61.24 864.1 43.7 0.129 1.46173 
200.0 307.9 19.19 -50.1 887.7 110.1 29.64 63.22 791.3 38.9 0.107 1.43297 
210.0 289.0 18.02 531. 2 1530.0 113.3 29.48 65.31 723.1 34.6 0.0987 1.40295 
220.0 269.2 16.78 1121.0 2194.0 116.3 29.40 67.29 661.7 30.9 0.0916 1.37199 
240.0 228.7 14.25 2302.0 3565.0 122.3 29.40 69.26 568.1 25.1 0.0779 1.31020 

250.0 209.4 13.05 2876.0 4256.0 125.1 29.41 68.58 538.2 23.0 0.0717 1.28156 
255.0 200.3 12.49 3155.0 4597.0 126.5 29.41 67.80 527.3 22.1 0.0690 1.26826 
260.0 191.7 11.95 3427.0 4933.0 127.8 29.41 66.78 518.7 21.4 0.0666 1.25575 
265.0 183.6 11.45 3692 .0 5264.0 129.0 29.41 65.58 512.1 20.7 0.0644 1.24408 
270.0 176.1 10.98 3949.0 5589.0 130.3 29.41 64.26 507.2 20.1 0.0626 1.23325 
275.0 169.1 10.54 4199.0 5907.0 131. d 29.41 62.87 503.9 19.6 0.0611 1.22324 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 635 

ThermophysicaJ properties of methane - Continued 

T DenRity Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m~ mol/dm3 J/mol J/mo! J!(mo!'K) J/(mo!'K) m/s MPa'S W/(m'K) Const. 

280.0 162.6 10.13 4441.0 6217.0 132.5 29.43 61.48 501.8 19.2 0.0598 1.2J402 
285.0 156.6 9.759 4677 .0 6521.0 133.6 29.45 60.11 500.7 18.9 0.0588 1.20554 
290.0 151.0 9.412 4906.0 6819.0 134.7 29.49 58.81 500.4 18.6 0.0580 1.19774 
295.0 145.9 9.092 5]30.0 7110.0 135.7 29.55 57.58 500.8 18.3 0.0574 1.19055 

300.0 141.1 8.795 5348.0 7395.0 136.6 29.61 56.45 501.7 18.1 0.0570 1.18393 
305.0 136.7 8.519 5561.0 7674.0 137.5 29.69 55.41 503.1 17.9 0.0567 1.17782 
310.0 132.6 8.264 5771.0 7949.0 138.4 29.79 54.47 504.8 17.8 0.0565 1.17216 
315.0 128.8 8.026 5976.0 8219.0 139.3 29.90 53.62 506.7 17.6 0.0564 1.16691 
320.0 125.2 7.804 6179.0 8485.0 140.1 30.02 52.86 508.9 17.6 0.0564 1.16204 
325.0 121.9 7.596 6378.0 8748.0 140.9 30.16 52.19 511.3 17.5 0.0565 1.15749 
330.0· 118.7 7.402 6575.0 9007.0 141.7 3U.31 ~1.:59 :513.8 17 .4 0.0:166 1.1:1324 
340.0 113.1 7.047 6964.0 9518.0 143.3 30.64 50.60 519.1 17.3 0.0569 1.14552 
350.0 108.0 6.732 7346.0 10020.0 144.7 31.01 49.85 524.6 17.3 0.0575 1.13870 
360.0 103.5 6.449 7725.0 10520.0 146.1 31.42 49.29 530.3 17.3 0.0582 1.13261 

370.0 99.37 6.194 8100.0 UOH).O 147.5 31.85 48.90 536.0 17.4 0.0590 1.12713 
380.0 95.66 5.962 8475.0 11490.0 148.8 32.31 48.64 541. 7 17.5 0.0600 1.12217 
390.0 92.26 5.751 8850.0 11980.0 150.0 32.80 48.50 547.4 17.5 0.0610 1.11766 
400.0 89.15 5.557 9225.0 12460.0 151.2 33.30 48.45 553.1 17.7 0;0621 1.11354 
410.0 86.28 5.378 9602.0 12950.0 152.4 33'.82 48.47 SSB.7 17.B 0."0633 1.10974 
420.0 83.62 5.212 9981.0 13430.0 153.6 34.35 48.57 564.3 17.9 0.0645 1.10623 
430.0 81.15 5.058 10360.0 13920.0 154.8 34.88 48.71 569.8 18.0 0.0658 1.10298 
440.0 78.85 4.915 10750.0 14410.0 155.9 35.43 48.91 575.3 18.2 0.0672 1.09996 
450.0 76.70 4.781 11130.0 14900.0 157.0 35.98 . 49.14 580.7 18.4 0.0686 1.09714 
460.0 74.68 4.655 11520.0 15390.0 158.1 36.54 49.41 586.0 18.5 0.0700 1.09450 

470.0 72.78 4.536 11920.0 15890.0 159.1 37.09 49.70 591.3 18.7 0.0715 1.09202 
480.0 70.99 4.425 12320.0 16390.0 160.2 37.65 50.01 596.5 18.9 0.0730 1.08968 
500.0 67.70 4.220 13130.0 17390.0 162.2. 38.74 50.69 606.8 19.2 0.0761 1.08540 
520.0 64.74 4.035 13950.0 18410.0 164.2 39.81 51.39 616.8 19.6 0.0792 1.08157 
540.0 62.06 3.868 14800.0 . 19450.0 166.2 40.83 52.11 626.8 19.9 0.0824 1.07810 
560.0 59.62 3.716 15650.0 20500.0 168.1 41.80 52.80 636.5 20.3 0.0856 1.07495 
580.0 57.39 3.577 16530.0· 21560.0 170.0 42.68 53.45 646.2 20.7 0.0888 1.07208 
600.0 55.34 3.449 17420.0 22640.0 171. 8 43.48 54.04 655.8 21.1 0.0919 1.069~~ 

20.00 MPa isobar 

95.69a 457.8 28.54 -5644.0 -4943.0 68.79 34.28 52.36 1624.0 220.0 0.232 1.68609 
120.0 42S;5 26.71 -4405.0 -3656.0 SO.77 33.26 53.59 1437.0 123.0 0.196 1.63459 
140.0 403.2 25.13 -3370.0 -2574.0 89.11 32.22 54.70 1279.0 87.1 0.170 1.59096 
160.0 376.3 23.45 -2319.0 -1466.0 96.50 31.16 56.18 1123.0 65.5 0.146 1. 54510 
180.0 346.S 21.62 -1247.0 -321.9 103.2 30.26 58.36 972.4 51.0 0.125 1.49604 
200.0 314.3 19.59 -147.4 873.5 109.5 29.65 61.27 831.0 40.6 0.109 1.44310 
210.0 296.9 18.50 413.1 1494.0 112.6 29.46 62.84 766.4 36.4 0.102 1.41524 
220.0 278.7 17.38 978.9 2130.0 115.5 29.34 64.31 707.8 32.8 0.0949 1.38675 
240.0 241.8 15;07 2110.0 3437.0 121.2 29.29 66.00 614.6 27.0 0.0823 1.32998 
250.0 221.0 13.96 3664.0 ~096.0 123.9 29.31 65.79 581. S 24.9 0.0764 1. 30315 

260.0 207.2 12.92 3202.0 4750.0 126.5 29.34 64.80 558.0 23.1 0.0711 1. 27831 
265.0 199.3 12.43 3463.0 5072.0 127.7 29.36 64.06 549.1 22.4 0.0689 1.26681 
270.0 191.9 11.96 3718.0 5390.0 128.9 29.38 63.18 541.9 21.7 0.0669 1.25596 
~75.U 184.l:S 11.:':.1 396~.U 57U4.U ·13U.U Z~.41 6~.~~ 53().2 21.2 U.0652 1.24577 
280.0 178.2 11.11 4212.0 6013.0 131.1 29.45 61.19 531.9 20.7 0.0638 1.23625 
285.0 172.0 10.72 4450.0 6316.0 132.2 29.49 60.14 528.7 20.3 0.0626 1. 22736 
290.0 166.2 10.36 4683.0 6614.0 133.3 29.55 59.10 526.6 19.9 0.0616 1. 21909 
295.0 160.7 10.02 4911.0 6907.0 134.3 29.61 58.07 525.2 19.6 0.0609 1.21140 
300.0 155.7 9.703 5134.0 7195.0 135.2 29.69 57.10 524.6 19.3 0.0603 1.20425 
305.0 150.9 9.407 5352.0 7478.0 136.2 29.78 56.17 524.5 19.0 0.0599 1.19759 

310.0 146.5 9.130 5566.0 7757.0 137.1 29.88 55.31 525.0 18.8 0;0595 1.19140 
315.0 142.3 8.871 5777.0 8031.0 137.9 29.99 54.51 525.8 18.7 0.0593 1.18562 
320.0 138.4 8.629 5984.0 8302.0 138.8 30.12 53.79 527.0 18.5 0.0592 1.18022 
325.0 134.8 8.401 6188.0 8569.0 139.6 30.26 53.12 528.4 18.4 0.0591 1.17518 
330.0 131.3 8.187 6390.0 8833.0 140.4 30.41 52.53· 530.1 18.3 0.0591 1.17045 
340.0 125.1 7.796 6788.0 9353.0 142.0 30.74 51.52 534.0 18.2 0.0593 1.16185 
350.0 119.5 7.447 7179.0 9864.0 143.5 31.11 50.73 538.3 18.1 0.0597 1.15421 
360.0 114.4 7.133 7565.0 10370.0 144.9 31.51 50.13 543.0 18.0 0.0603 1.14739 
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Thermophysical properties of methane Continued 

T Density Density E IJ S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 moIldm 3 J/mol j/mo! j/(mo!'K) J/(mo!'K) m/s /lPn'S W/(m'K) Canst. 

370.0 109.9 6.850 7948.0 10870.0 146.3 31.94 49.68 548.0 18.0 0.0610 1.14125 
380.0 105.8 6.593 8329.0 11360.0 147.6 32.40 49.38 553.1 18.1 0.0618 1.13569 

390.0 102.0 6.358 8710.0 11860.0 148.9 32.88 ·49.19 558.2 18.1 0.0627 1.13064 
400.0 98.54 6.142 9091.0 12350.0 150.1 33.38 49.09 563.4 18.2 0.0638 1.12601 
410.0 95.35 5.943 9472.0 12840.0 151.3 33.89 49.08 568.6 18.3 0.0649 J.12176 
420.0 92.40 5.759 9856.0 133.10.0 152.5 34.42 49.14 5B.8 18.4 0.0661 1.117R:l 
430.0 89.66 5.589 10240.0 13820.0 153.6 34.96 49.25 579.0 18.5 0.06B 1.11420 
440.0 87.10 5.429 10630.0 14310.0 154.8 35.50 49.42 584.2 18.6 0.0686 1.11081 
450.0 84.71 5.280 11020.0 14810.0 155.9 36.05 49.62 589.3 18.8 0.0699 1.10766 
460.0 82.47 5.141 11420.0 15310.0 157.0 36.6) 49.87 594.4 18.9 0.0713 1.10471 
470.0 80.37 5.009 11810.0 15810.0 158.1 37.16 30.13 599.5 19.1 0.0728 1.10194 
480.0 78.38 4.886 12220.0 16310.0 ] 59.1 37.71 50.43 604.5 19.2 0.0742 1.09934 

500.0 74.74 4.659 13030.0 17320.0 161.2 38.81 51.06 614.5 19.5 0.0772 1.09457 
520.0 71.46 4.454 13860.0 18350.0 163.2 39.87 51. 74 624.3 19.9 0.P~03 1.09029 
540.0 68.50 4.270 14710.0 19390.0 165.2 40.89 52.42 634.0 20.2 0.0835 1.08644 
560.0 65.80 4.102 15570.0 20450.0 167.1 41.85 53.09 643.6 20.6 0.0866 1.08294 
580.0 63.34 3.948 16450.0 21520.0 169.0 42.74 53.72 653.1 21.0 0.0897 1.07974 
600.0 61.07 3.807 17340.0 22600.0 170.8 43.53 54.29 662.6 21.3 0.0928 1.07681 

25.00 MPa isobar 

96.91 a 459.2 28.62 -5621.0 -4748.0 69.00 34.34 52.18 1646.0 223.0 0.234 1.68808 
l:>U.O 3'J:>.7 :.!4.o7 -:.!il35.0 -lnl.U n.23 31.83 54.35 1255.0 7\1.4 U.I64 1.57773 
160.0 382.9 23.87 -2422.0 -1375.0 95.75 31.31 54.88 118:1.0 69.6 0.152 1.55600 
180.0 356.1 22.20 -1391.0 -264.6 102.3 30.39 56.23 1044.0 54.9 0.132 1.51104 
200.0 327.4 20.41 -348.4 876.6 108.3 29.72 57.92 916.7 44.5 0.115 1.46400 
220.0 297.2 18.52 702.4 2052.0 113.9 29.33 59.58 805.1 36.8 0.102 1.41546 
240.0 266.3 16.60 1749.0 3256.0 119.1 29.19 60.61 715.6 31.1 0.0910 1.36718 
250.0 251.1 15.65 2265.0 3862.0 121. 6 29.20 60.70 680.3 28.9 0.0858 1.34395 
260.0 236.5 14.74 2773.0 4468.0 124.0 29.25 60.45 651.4 27.0 0.0808 1.32180 
270.0 222.7 13.88 3269.0 5070.0 126.3 29.34 59.88 628.5 25.4 0.0764 1.30103 

280.0 209.7 13.07 3753.0 5665.0 128.4 29.45 59.05 611 .0 24.1 0.0728 1.28184 
290.0 197.7 12.33 4222.0 6251.0 130.5 29.61 58.02 598.1 23.1 0.0701 1.26434 
300.0 186.8 11.64 4678.0 6825.0 132.4 29.79 56.90 589.1 22.2 0.0682 1.24851 
310.0 176.9 11.03 5122.0 7389.0 134.3 30.02 55.77 583.1 21.6 0.0669 1.23428 
320.0 168.0 10.47 5553.0 7941.0 136.0 30.28 54.69 579.6 21.0 0.0661 1.22154 
330.0 159.9 9.967 5975.0 8483.0 137.7 30.59 53.72 578.0 20.6 0.0656 1.21013 
340.0 152.6 9.513 6388.0 9016.0 139.3 30.92 52.87 577 .9 20.3 0.0654 1.19989 
350.0 146.0 9.102 6794.0 9541.0 140.8 31.30 52.16 578.8 20.0 0.0654 1.19068 
~60.0 140.0 R.719 719'i.0 10060.0 141.:1 :11.70 'i1.<;7 'iRO.7 19.9 0.0656 1.18237 
370.0 134.6 8.389 7593.0 10570.0 143.7 32.13 51.12 583.2 19.7 0.0660 1.17485 

380.0 129.6 8.079 7987.0 11080.0 145.0 32.59 50.78 586.1 19.7 0.0666 1.16800 
390.0 125.0 7.794 8381.0 11590.0 146.4 33.06 50.54 589.5 19.6 0.0673 1.16174 
400.0 120.8 7.531 8774.0 12090.0 147.6 33.56 50.39 593.1 19.6 0.0681 1.15600 
410.0 116.9 7.289 9167.0 12600.0 148.9 34.07 50.32 597.0 19.6 0.0690 1.15071 
420.0 113.3 7.064 9561.0 13100.0 150.1 34.59 50.33 601.0 19.7 0.0700 1.14583 
430.0 110.0 6.855 9956.0 13600.0 151.3 35.13 50.39 605.1 19.7 0.0711 1.14130 
440.0 106.8 6.660 10350.0 14110.0 152.4 35.67 50.50 609.4 19.8 0.0722 1.13709 
450.0 103.9 6.478 10750.0 14610.0 153.6 36.21 50.66 613.7 19.9 0.0734 1.13316 
460.0 101.2 6.306 11160.0 15120.0 154.7 36.76 50.85 618.1 20.0 0.0747 1.12948 
480.0 96.16 5.994 11970.0 16140.0 156.9 37.86 51.33 626.9 20.2 0.0774 1.12280 

500.0 91.1i1) :'i.716 1?ROO.0 17170.0 1<;Q.O :lR.9:'i <;1.119 635.8 20.4 0.0802 1.11686 
520.0 87.68 5.465 13640.0 18220.0 161.0 40.01 52.50 644.8 20.7 0.0831 1.11154 
540.0 84.05 5.239 14500.0 19270.0 163.0 41.03 53.13 653.8 21.0 0.0861 1.10675 
560.0 80.75 5.033 15380.0 20340.0 164.9 41.99 53.75 662.8 21. 3 0.0892 1.10241 
580.0 77.73 4.845 16260.0 21420.0 166.8 42.87 54.33 671.7 21.6 0.0922 1.09845 
600.0 74.95 4.672 17170.0 22520.0 168.7 43.66 54.86 680.7 22.0 0.0951 1.09482 
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Thermophysica! properties of methane - Continued 

T Density Density E H S Sound Therm. 

K kg/m3 molldm3 J/mo! J/mo! J/(mO!'K) J/(mo!'K) m/s /lPa-s W/(m'K) Const. 

30.00 MPa isobar 

98.12 a 460.6 28.71 -5598.0 -4553.0 69.21 34.39 52.02 1668.0 226.0 0.236 1.69000 
150.0 400.9 24.99 -3013.0 -1813.0 91.61 31.98 53.56 1304.0 83.5 0.169 1. 58613 
160.0 388.9 24.24 -2513.0 -1275.0 95.08 31.46 53.89 1236.0 73.4 0.158 1.56563 
180.0 364.0 22.69 -1512.0 -189.7 101 5 ,0.5< 54.72 1107.0 58.4 0.138 1. 52376 
200.0 337.9 21.06 -509.3 914.9 107.3 29.83 55.76 989.1 47.9 0.122 1.48078 
250.0 270.5 16.86 1978.0 3757.0 120.0 29.21 57.49 764.2 32.2 0.0932 1.37353 
260.0 257.5 16.05 2463.0 4332.0 122.2 29.26 57.42 733.7 30.2 0.0886 1.35352 
270.0 245.0 15.27 2941.0 4905.0 124.4 29.35 57.19 708.0 28.6 0.0843 1.33445 
280.0 233.1 14.53 341U.U :54·/:5.U 126.:5 29.49 :56.150 686.8 27.1 0.0806 1. 31644 
290.0 221.~ 13.83 3871.0 6041.0 128.4 29.66 56.29 669.5 25.9 0.0777 1.29961 

300.0 211.3 13.17 4323.0 6601.0 130.3 29.87 55.70 655.9 24.9 0.0755 1.28399 
310.0 201.4 12.56 4765.0 7155.0 132.2 30.12 55.06 645.3 24.1 0.0738 1.26960 
320.0 192.4 11.99 5200.0 7702.0 133.9 30.40 54.40 637.3 23.4 0.0726 1. 25638 
330.0 184.0 11.47 5626.0 8243.0 135.6 30.72 53.77 631.6 22.9 0.0718 1.24428 
340.0 176.3 10.99 6047.0 8777.0 137.2 31.07 53.19 627.6 22.4 0.0712 1.23322 
350.0 169.2 10.54 6461.0 9307.0 138.7 31.45 52.67 625.2 22.0 0.0710 1.22311 
360.0 162.6 10.14 6871.0 9831.0 140.2 :)1.85 52.23 624.0 21.7 0.0709 1. 21386 
370.0 156.6 9.761 7278.0 10350.0 141.6 32.29 51.86 623.8 21.5 0.0710 1.20539 
380.0 151.0 9.415 7682.0 10870.0 143.0 32.75 51.58 624.4 21.3 0.0713 1.19761 
390.0 145.9 9.095 8085.0 11380.0 144.3 33.22 51.38 625.6 21.2 -0.0718 1.19045 

400.0 141.2 8.799 8487.0 11900.0 14:>.6 JJ. '/J, :51.1.4 627.4 21.1 0.0724 1.18384 
410.0 136.7 8.523 8888.0 12410.0 146.9 34.23 51.18 629.6 21.0 0.0731 1.17773 
420.0 132.6 8.266 9291.0 12920.0 148.1 34.75 51.17 632.1 21.0 0.0740 1.17206 
430.0 128.8 8.027 9694.0 13430.0 149.3 35.28 51.22 635.0 21.0 0.0749 1.16679 
440.0 125.2 7.803 10100.0 13940.0 150.5 35.82 51. 31 638.1 21.0 0.0759 1.16187 
450.0 121. 8 7.593 10510.0 14460.0 151.6 36.36 51.45 641.3 21.0 0.0770 1.15727 
460.0 118.6 7.395 10920.0 14970.0 152.8 36.91 51.62 644.8 21.0 0.0781 1.15297 
480.0 112.8 7.034 11750.0 16010.0 155.0 38.00 52.05 652.0 21.2 0.0806 1.14511 
500.0 107.7 6.711 12590.0 17060.0 157.1 39.09 52.57 659.6 21.4 0.0832 1.13813 
520.0 103.0 6.420 13440.0 18110.0 159.2 40.15 53.13 667.4 21.6 0.0860 1.13187 

540.0 98.78 6.157 14310.0 19180.0 161.2 41.16 53.72 675.5 21.8 0.0888 1.12623 
560.0 94.93 5.917 15190.0 20260.0 163.2 42.11 54.30 683.6 22.1 0.0917 1.12111 
580.0 91. 42 5.698 16090.0 21350.0 165.1 42.99 54.85 691.9 22.3 0.0946 1.11644 
600.U !S!L US :>.496 17000,,0 22460.0 167.0 43.78 :;5.35 700.3 22.6 0.0974 1.11216 

35.00 MPa isobar 

99.31 a 461.9 28.79 -5575.0 -4359.0 69.42 34.45 51. 88 1689.-0 228.0 0.239 1.69186 
150.0 405.6 25.28 -3084.0 -1700.0 91.04 32.13 52.92 1349.0 87.5 0.175 1.59379 
200.0 346.7 21.61 -644.1 975.3 106.4 29.97 54.23 1052.0 51.0 0.128 1.49491 
250.0 285.6 17.80 1754.0 3720.0 118.7 29.29 55.33 837.0 35.1 0.0995 1.39671 
260.0 273.8 17.07 2223.0 4274.0 120.8 29.33 55.31 806.1 33.0 0.0952 1.37832 
270.0 262.3 16.35 2686.0 4826.0 122.9 29.42 55.20 779.2 31.3 0.0911 1.36064 
280.0 251.3 15.66 3143.0 5378.0 124.9 29.56 55.01 756.0 29.8 0.0874 1.34377 
290.0 240.8 15.01 3594.0 5926.0 126.9 29.74 54.74 736.4 28.5 0.0844 1.32779 
300.0 230.7 14.38 4039.0 6472.0 128.7 29.96 54.42 719.9 27.4 0.0820 1. 31274 
310.0 221.3 13.79 4477 .0 7015.0 130.5 30.21 54.07 706.3 26.5 0.0802 1.29864 

320.0 212.4 13.24 4910.0 7553.0 132.2 30.51 53.69 695.2 25.7 0.0787 1. 28549 
330.0 204.0 12.72 5337.0 8089.0 133.8 30.83 53.32 686.3 25.0 0.0776 1.27326 
340.0 196.3 12.23 5759.0 8620.0 135.4 31.19 52.96 679.3 24.4 0.0768 1.26191 
350.0 189.0 11.78 6177.0 9148.0 137.0 31.58 52.63 674.0 23.9 0.0763 1. 25139 
360.0 182.2 11.36 6591.0 9673.0 138.4 31.99 52.35 670.0 23.5 0.0760 1. 24165 
370.0 175.9 10.97 7003.0 10190.0 139.9 32.43 52.11 667.3 23.2 0.0759 1.23262 
380.0 170.0 10.60 7413.0 10720.0 141.3 32.89 51.93 665.6 22.9 0.{)760 1.22426 
390.0 164.6 10.26 7822.0 11230.0 142.6 33.36 51_80 664.7 227 0.0763 1.21649 
400.0 159.4 9.939 8230.0 11750.0 143.9 33.86 51.72 664.6 22.5 0.0767 1.20927 
410.0 154.7 9.640 8638.0 12270.0 145.2 34.37 51.69 665.1 22.4 0.0773 1.20256 

420.0 150.2 9.361 9046.0 12790.0 146.4 34.89 51.71 666.1 22.3 0.0780 1.19629 
430.0 146.0 9.099 9456.0 13300.0 147.6 35.42 51.77 667.5 22.2 0.0787 1.19044 
440.0 142.0 8.853 9867.0 13820.0 148.8 35.95 51. 88 669.3 22.2 0.0796 1.18496 
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460.0 
480.0 
500.0 
520.0 
540.0 
560.0 
580.0 

600.0 

100.50a 

150.0 
200.0 
250.0 
260.0 
280.0 
290.0 
300.0 
310.0 
320.0 

330.0 
340.0 
350.0 
360.0 
370.0 
380.0 
390.0 
400.0 
410.0 
420.0 

430.0 
440.0 
460.0 
480.0 
500.0 
520.0 
540.0 
560.0 
580.0 
600.0 

t02.80a 

200.0 
250.0 
260.0 
280.0 
300.0 
320.0 
340.0 
360.0 
380.0 

400.0 
420.0 
440.0 
460.0 
480.0 
500.0 
520.0 

IklP,il\ 

Iq:/m J 

134.8 
128.4 
122 .6 
117.4 
112.7 
108.3 
104.4 

100.7 

463.2 
410.0 
354.4 
297.9 
287.0 
266.1 
256.2 
246.7 
237.7 
229.1 

221.0 
213.3 
206.0 
199.2 
192.8 
186.8 
181 . 1 
175.8 
170.8 
166.1 

161.6 
157.4 
149.7 
142.8 
136.5 
130.8 
125.7 
121.0 
116.6 
112.6 

465.7 
367.2 
317.3 
307.B 
289.2 
271. 8 
255.6 
240.7 
227.0 
214.7 

203.5 
193.4 
184.2 
175.9 
168.3 
161.4 
155.1 

lJ("ll~il""" 

mol/dm 3 

8.403 
8.002 
7.642 
7.317 
7.022 
6.753 
6.506 

6.279 

28.87 
25.55 
22.09 
18.57 
17.89 
16.59 
15.97 
15.38 
14.81 
14.28 

13.77 
13.29 
12.84 
12.42 
12.02 
11.64 
11. 29 
10.96 
10.65 
10.35 

10.07 
9.812 
9.330 
8.899 
8.509 
8.156 
7.834 
7.540 
7.270 
7.020 

29.03 
22.89 
19.78 
19.18 
18.03 
16.94 
15.93 
15.00 
14.15 
13.38 

12.68 
12.05 
11.48 
10.96 
10.49 
10.06 
9.668 

II A, YOUNGl.OVE AND J. F. ELY 

J til' lllji1j'jj \",!!,;II prnpt·r·.ics of mel.hane - Continued 

"CC_=-___ -: .. =_ ============== 
E 

J/moi 

H S Cv Cp Sound 

m/s 

Visco Therm. Die!. 

J/mol J/(mo!'K) J/(mo!'K) pPa-s W/(m'K) Const. 

10700.0 14860.0 151.2 
11540.0 15910.0 153.4 
12390.0 16970.0 155.5 
13250.0 18030.0 157.6 
14130.0 19110.0 159.7 
15020.0 20200.0 161.6 
15920.0 21300.0 163.6 

37.04 
38.14 
39.22 
40.27 
41.28 
42.23 
43.10 

16840.0 22410.0 165.5 43.89 

40.00 MPa isobar 

-5551.0 
-3148.0 

-760.1 
1571.0 
2027.0 
2926.0 
3368.0 
3806.0 
4239.0 
4668.0 

5093.0 
5515.0 
5933.0 
6349.0 
6764.0 
7177.0 
7589.0 
8001.0 
8413.0 
8826.0 

-4165.0 
-1583.0 
1051.0 
3725.0 
4263.0 
5337.0 
5873.0 
6407.0 
6939.0 
7469.0 

7998.0 
8524.0 
9048.0 
9571.0 

10090.0 
10610.0 
11130.0 
11650.0 
12170.0 
12690.0 

69.62 
90.50 

105.7 
117.6 
119.7 
123.7 
12S .6 
127.4 
129.1 
130.8 

122.4 

134.0 
135.5 
137.0 
138.4 
139.8 
141 . 1 
142.5 
143.7 
145.0 

9240.0 13210.0 146.2 
9656.0 [3730.0 147.4 

10490.0 14780.0 149.8 
11340.0 15840.0 152.0 
12200.0 16900.0 154.2 
13070.0 17980.0 156.3 
13960.0 19060.0 158.3 
14860.0 20160.0 160.3 
15770.0 21270.0 162.3 
16690.0 22390.0 164.2 

34.51 
32.28 
30.11 
29.40 
29.43 
29.66 
29.84 
30.06 
30.32 
30.62 

30.9:5 
31.31 
31.70 
32.11 
32.55 
33.01 
33.49 
33.99 
34.50 
35.02 

35.55 
36.08 
37.17 
38.26 
39.33 
40.38 
41.39 
42.34 
43.21 
43.99 

50.00 MPa isobar 

-5502.0 -3780.0 70.01 34.64 
-952.9 1231.0 104.3 30.40 
1282.0 3810.0 115.8 29.66 
1720.0 
2587.0 
3442.0 
4287.0 
5123.0 
5955.0 
6785.0 

7615.0 
8450.0 
9291.0 

10140.0 
11000.0 
11870.0 
12760.0 

U26.0 117.9 
5360.0 121.7 
6393.0 125.3 
7425.0 128.6 
8457.0 131.7 
9488.0 134.7 

10520.0 137.5 

11560.0140.1 
12600.0 142.7 
13650.0 145.1 
14700.0 147.4 
15770.0149.7 
16840.0 151.9 
17930.0 154.0 

29.68 
29.89 
30.29 
30.85 
31.55 
32.35 
33.26 

34.23 
35.26 
36.32 
37.40 
38.48 
39.56 
40.60 

52.19 
52.61 
53.10 
53.65 
54.21 
54.77 
55.30 

673.8 
679.2 
685.2 
691.8 
698.7 
705.9 
713.4 

22.2 
22.2 
22.3 
22.5 
22.6 
22.8 
23.1 

0.0816 
0.0838 
0.0863 
0.0889 
0.0916 
0.0943 
0.0971 

1.17499 
1.16616 
1.15827 
1.15119 
1.14479 
1.13897 
1.13366 

55.77 721.1 23.3 0.0998 1.12878 

51.76 
52.40 
53.08 
53.77 
53.77 
53.63 
53.49 
53.31 
53.12 
52.92 

52.71 
52.52 
52.34 
52.19 
52.07 
51.99 
51.94 
51.93 
51.96 
52.02 

52.11 
52.24 
52.58 
53.01 
53.51 
54.05 
54.60 
55.15 
55.67 
56.13 

1710.0 
1391.0 
1109.0 

901.5 
870.6 
819.0 
797.9 
779.7 
764.1 
750.8 

739.6 
730.4 
722.8 
716.6 
711. 8 
708.1 
705.3 
703.4 
702.3 
701.7 

701.8 
702.3 
704.5 
707.9 
712.3 
717.5 
723.2 
729.4 
735.9 
742.8 

231.0 
91.3 
53.8 
37.6 
35.6 
32.2 
30.8 
29.6 
28.6 
27.7 

27.0 
26.3 
25.8 
25.3 
24.9 
24.S 
24.2 
24.0 
23.8 
23.6 

23.S 
23.4 
23.3 
23.3 
23.3 
23.4 
23.5 
23.6 
23.8 
24.0 

51.56 1750.0 235.0 
51.46 1208.0 59.1 
51.67 1013.0 42.1 
51.68 
51.67 
51.63 
51.58 
51.56 
51.60 
51.71 

51.91 
52.19 
52.56 
53.00 
53.50 
54.04 
54.60 

982.3 
929.6 
886.9 
853.1 
826.8 
806.9 
792.2 

781.7 
774.7 
770.4 
768.3 
768.0 
769.2 
771.4 

40.0 
36.4 
33.6 
31.4 
29.8 
28.5 
27.5 

26.7 
26.2 
25.8 
25.5 
25.3 
25.2 
25.2 

0.241 
0.180 
0.134 
0.105 
0.101 
0.0935 
0.0905 
0.0880 
0.0860 
0.0844 

0.0831 
0.0821 
0.0814 
0.0809 
0.0807 
0.0806 
0.0807 
0.0810 
0.0814 
0.0819 

0.0825 
0.0833 
0.0850 
0.0870 
0.0893 
0.0917 
0.0943 
0.0969 
0.0995 
0.102 

0.246 
0.145 
0.116 
0.111 
0.104 
0.0987 
0.0947 
0.0919 
0.0901 
0.0892 

0.0890 
0.0895 
0.0904 
0.0917 
0.0934 
0.0953 
0.0974 

1.69365 
1.60083 
1.50716 
1.41580 
1.39865 
1.36620 
1. 35103 
1.3~660 

1.32295 
1.31008 

1.29798 
1.28663 
1.27600 
1.26605 
1.25675 
1.24806 
1.23992 
1.23231 
1.22518 
1.21849 

1.21221 
1. 20630 
1.19550 
1. t 8587 
1.17724 
1.16945 
1.16239 
1.15596 
1.15008 
1.14467 

1.69706 
1.52775 
1.44621 
1.43089 
1.40165 
1.37451 
1.34962 
1.32703 
1.30666 
1.28836 

1.27196 
1.25725 
1.24404 
1.23215 
1.22142 
1. 21169 
1.20284 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 639 

Thermophysical properties of methane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 llmol llmol Jl(mo['K) ll(mo['K) m/s pPa-s W/(m'K) Const. 

540.0 149.3 9.307 13650.0 19030.0 156.1 41.60 55.16 774.6 25.2 0.0997 1.19475 
560.0 144.0 8.975 14560.0 20130.0 158. I 42.55 55.71 778.6 25.2 0.102 1.18735 
580.0 139.1 8.667 15480.0 21250.0 160.1 43.41 56.2.2 783.2 25.3 0.104 1.18053 

600.0 134.5 8.383 16420.0 22380.0 162.0 44.19 56.67 788.4 25.4 0.107 1.17425 

60.00 MPa isohar 

105. lOa 468.2 29.18 -5453.0 -3397.0 70.39 34.79 51.41 1788.0 239.0 0.251 1.70026 
1<;0 ° 4?4. R 2(').41\ -.1360.0 -1094.0 88.64 32.85 51.01 1535.0 106.0 0.199 1.62451 
200.0 377.9 23.56 -1109.0 1438.0 103.2 30.70 50.38 1293.0 63.8 0.155 1.54476 
250.0 332.6 20.73 1059.0 3954.0 114.4 29.93 50.31 1107.0 46.1 0.126 1.47009 
260.0 323.9 20.19 1485.0 4457.0 116.4 29.95 50.32 1078.0 43.8 0.122 1.45606 
280.0 307.0 19.14 2329.0 5464.0 120.1 30.15 50.38 1025.0 40.0 0.114 1.42916 
300.0 291.0 18.14 3165.0 6472 .0 123.6 30.54 50.46 980.5 37.0 0.108 1.40394 
320.0 276.0 17.20 3995.0 7482.0 126.9 31.09 50.58 944.0 34.7 0.104 1.38053 
340.0 262.0 16.33 4821.0 8495.0 130.0 31.78 50.75 914.4 32.8 0.101 1.35896 
360.0 249.0 15.52 5647.0 9513.0 132.9 32.59 50.99 890.6 31.3 0.0985 1.33919 

380.0 237.0 14.77 6474.0 10540.0 135.6 33.4~ 51'2~ ~"1J • ~ JU.l U .U91.t j. JZIl4 
400.0 226.0 14.09 7305.0 11560.0 138.3 34.46 51.66 857.2 29.3 0.0966 1.30469 
420.0 215.8 13.45 8143.0 12600.0 140.8 35.48 52.09 846.2 28.6 0.0966 1.28971 
440.0 206.5 12.87 8989.0 13650.0 143.2 36.54 52.58 838.2 28.0 0.0972 1.27606 
460.0 1CJR.O 12 .. 14 9844.0 147HJ.0 145.6 37.61 53.12 832.6 27.6 0.0982 1.26363 
480.0 190.1 11.85 10710.0 15770.0 147.9 38.69 53.70 829.0 27.3 0.0995 1.25227 
500.0 182.9 11.40 11590.0 16850.0 150.1 39.76 54.30 827.2 27.0 0.101 1.24187 
520.0 176.2 10. CJ8 12480.0 17950.0 152.2 40.80 54.90 826.8 26.9 0.103 1.23233 
540.0 170.0 10.60 13390.0 19050.0 154.3 41.80 55.50 827.6 26.8 0.105 1.22355 
560.0 164.3 10.24 14310.0 2.0170.0 156.3 42..74 56.06 829.5 26.8 0.107 1. 21545 

580.0 159.0 9.908 15240.0 21290.0 158.3 43.60 56.59 832.1 26.8 0.109 1.20796 
600.0 154.0 9.598 16180.0 22430.0 160.2 44.37 57.05 835.5 26.9 0.112 1. 20102 

80.00 MPa isobar 

109.60a 472.7 29.46 -5352.0 -2636.0 71.12 35.11 51.20 1858.0 245.0 0.263 1.70611 
150.0 436.8 27.23 -3521 .0 -582.8 87.09 33.41 50.25 1652.0 120.0 0.218 1.64338 
200.0 395.1 24.63 -1352.0 1896.0 101.4 31.27 49.03 1435.0 72.S 0.174 1.57205 
220.0 379.1 23.63 -511.5 2874.0 106.0 30.77 48.78 1361.0 62.9 0.161 1.54512 
240.0 363.5 22.66 317.3 3848.0 110.3 30.52 48.67 1295.0 55.8 0.149 1.51918 
260.0 348.3 21. 71 1137.0 4822.0 114.2 30.49 ~8.67 1236.0 50.4 0.140 1.49432 
280.0 333. 9 20.80 1950.0 5796.0 117.8 30.67 48 77 1184.0 46.2 0.132 1 47065 
300.0 319.8 19.93 2760.0 6773.0 121.1 31.04 48.97 1139.0 42.8 0.126 1.44825 
320.0 306.5 19.11 3568.0 7755.0 124.3 31.57 49.25 1100.0 40.2 0.121 1.42716 
340.0 294.0 18.32 4378 .0 8743.0 127.3 32.25 49.60 1067.0 38.0 0.117 1.40741 

360.0 282.2 17.59 5191.0 9740.0 130.1 33.04 50.04 1039.0 36.3 0.114 1.38898 
380.0 271.0 16.89 6010.0 10750.0 132.9 33.92 50.54 1015.0 34.9 0.112 1.37182 
400.0 260.6 16.25 6837.0 11760.0 135.5 34.88 51.10 995.3 33.7 0.111 1.35589 
420.0 250.9 lS.64 7674.0 12790.0 138.0 35.89 51.71 979.1 32.8 0.110 1.34110 
·.f.10.0 241.8 15.07 8521 .0 13830.0 140.4 36.94 52.36 966.0 32.0 0.110 1.32738 
460.0 233.2 14.54 9381.0 14880.0 142.7 38.00 53.03 955.4 31.4 0.110 1.31465 
480.0 225.3 14.04 10250.0 15950.0 145.0 39.07 53.73 947.1 30.9 0.111 1.30284 
500.0 217.8 13.58 11140.0 17030.0 147.2 40.13 54.43 940.7 30.5 0.112 1.29186 
520.0 210.9 13.14 12040.0 18130.0 149.4 41.16 55.12 936'.1 30.2 0.114 1.28164 
540.0 204.3 12.74 12960.0 192:-10.0 151.5 42.15 S5.78 932.9 29.0 0.11S 1.27213 

560.0 198.2 12.36 13880.0 20360.0 153.5 43.08 56.40 931.0 29.8· 0.117 1.26325 
580.0 192.5 12.00 14830.0 21490.0 155.5 43.94 56.97 930.3 29.6 0.119 1.25495 
600.0 187.1 11.66 15780.0 22640.0 157.4 44.70 57.46 930.6 29.6 0.121 1.24719 
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l;o1Cl B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of methane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 Jimo! J/mol Jl(mn!'K) J/(mo1'K) m/s /.IPa·s W/(m-K) Const. 

too.no MPa isobar 

113.90a 476.9 29.73 -5247.0 -1884.0 71.81 35.46 51.06 1922.0 249.0 0.275 1.71138 
150.0 447.0 27.87 -3649.0 -60.0 85.7J 33.94 49.81 1752.0 133.0 0.237 1.65913 
200.0 408.9 25.49 -1535.0 2388.0 99.83 31.81 48.26 1553.0 80.3 0.193 1.59364 
220.0 394.4 24.59 -717.7 3350.0 104.4 31. 31 47.91 1485.0 69.8 0.1.79 1.56919 
240.0 380.4 23.71 88.4 4306.0 108.6 31.04 47.73 1422.0 62.0 0.167 1.54569 
260.0 366.8 22.87 886.5 5260.0 112.4 30.99 47.71 1366.0 56.1 0.157 1.52318 
280.0 353.-7 22.05 1680.() 6215.0 \15.9 31.16 47.83 1316.0 51.5 0.148 1.50169 
300.0 341.2 21.27 2472.0 7174.0 119.2 31.51 48.07 1271.0 47.8 0.141 1.48125 
320.0 329.2 20.52 3265.0 8139.0 122 .3 32.03 48.42 1231.0 44.9 0.136 1.46187 
340.0 317.7 19.80 4061.0 9111. 0 125.3 32.69 48.87 1196.0 42.5 0.131 1.44356 

360.0 306.8 19.12 4864.0 10090.0 128.1 33.46 49.39 1166.0 40.5 0.128 1.42630 
3&0.0 196 4 18 48 5676 0 110900 DO 8 34 33 49 99 1140 0 38 9 o 125 1 41007 
400.0 286.7 17.87 6497.0 12090.0 133.4 35.27 50.65 1117.0 37 .6 0.124 1.39482 
420.0 277.4 17.29 73;lO.() 13110.0 135.9 36.27 51. 35 1098.0 36.4 0.123 1.38052 
440.0 268.7 16.75 8176.0 14150.0 138.3 37.30 52.09 1081.0 35.5 0.122 1.36710 
460.0 260.4 16.23 9036.0 15200.0 140.6 38.36 52.85 1068.0 34.7 0.122 1.35452 
480.0 2.52.6 1~. 74 9911 .0 16260.0 142.9 39.42 ~3.62 10.:56.0 34.1 0.122 1.34272 
500.0 245.2 15.29 10800.0 17340.0 145.1 40.47 54.38 1047.0 33.6 0.123 1.33164 
520.0 238.3 14.85 11700.0 18440.0 147.2 41.49 55.13 1039.0 33.1 0.124 1.32124 
540.0. 231.7 14.44 12620.0 19550.0 149.3 42.47 55.85 1033.0 32.8 0.125 1.31147 

560.0 225.5 14.05 13560.0 20670.0 151.4 43.39 56.52 1028.0 32.5 0.126 1.30227 
580.0 219.6 13.69 14500.0 21810.0 153.3 44.24 57.12 1025.0 32.3 0.128 1.29360 
600.0 214.0 13.34 15460.0 22960.0 155.3 44.99 57.65 1023.0 32.1 0.129 1.28543 

120.00 MPa isobar 

118.00a 480.9 29.98 -5141.0 -1138.0 72.46 35.82 50.96 1979.0 252.0 0.288 1.71617 
150.0 456.1 28.43 -3752.0 469.0 84.52 34.45 49.57 1839.0 146.0 0.255 1.67268 
200.0 420.6 26.21 -1679.0 2899.0 98.51 32.32 47.78 1654.0 87.7 0.210 1.61157 
220.0 407.2 25.38 -877.9 3850.0 103.0 31. 81 47.37 1590.0 76.2 0.196 1.58892 
240.0 394.3 24.58 -87.8 4794.0 107.2 31.53 47.15 1531.0 67.7 0.184 1.56720 
260.0 381.8 23.80 695.0 5737.0 110.9 31.47 47.11 1478.0 61. 3 0.173 1.54639 
280.0 369.8 23.05 1474.0 6680.0 114.4 31.62 47.23 1429.0 56.3 0.164 1.52650 
300.0 358.3 22.33 2253.0 7627.0 117.7 31.95 47.49 1385.0 52.3 0.157 1.50752 
320.0 347.2 21.64 3035.0 8580.0 120.8 32.45 47.87 1345.0 49.1 0.150 1.48946 
340.0 336.5 20.98 3822.0 9542.0 123.7 33.09 48.37 1309.0 46.4 0.145 \.47129 

360.0 326.4 20.34 4617.0 10520.0 126.5 33.85 48.95 1278.0 44.3 0.141 1.45602 
380.0 316.7 19.74 5421.0 11500.0 129.1 34.71 49.60 1250.0 42.5 0.138 1.44060 
400.0 307.4 19.16 6238.0 12500.0 131.7 35.63 50.32 1226.0 40.9 0.136 1.42603 
420.0 298.6 18.61 7067.0 13510.0 134.2 36.62 51.08 1204.0 39.7 0.134 1.41225 
440.0 290.3 18.09 7910.0 14540.0 136.6 37.64 51.87 1186.0 38.6 0.133 1.39923 
460.0 282.3 17.60 8769.0 15590.0 138.9 38.68 52.68 1170.0 37.7 0.133 1.38693 
480.0 274.7 17.13 9643.0 16650.0 141 .1 39.73 53.50 1156.0 37.0 0.133 1.37532 
500.0 267.5 16.68 10530.0 17730.0 143.3 40.77 54.31 1144,0 36.3 0.133 1.36434 
520.0 260.7 16.25 11440.0 18820.0 145.5 41.78 55.10 1135.0 35.8 0.134 1.35396 
540.0 254.2 15.85 12360.0 19930.0 147.6 42.75 55.85 1126.0 35.3 0.135 1.34414 

560.0 248.0 15.46 13290.0 21060.0 149.6 43.67 56.55 1120.0 35.0 0.136 1.33485 
580.0 242.1 15.09 14240.0 22190.0 151.6 44.51 57.19 1114.0 34.6 0.137 1.32604 
600.0 236.5 14.74 15200.0 23340.0 153.6 45.26 57.74 1110.0 34.4 0.138 1 .. 31769 

140.00 MPa isobar 

I22.lOa 484.8 30.22 -5033.0 -399.5 73.08 36.17 50.89 2031.0 255.0 0.302 1.72057 
150.0 464.1 28.93 -36J8.0 1001.0 8:3. 42 34.94 49.45 1917.0 159.0 0.274 1.68457 
200.0 430.7 26.85 -1795.0 3420.0 97.35 32.80 47.47 1743.0 94.7 0.228 1.62691 
250.0 400.3 24.95 158.3 5769.0 107.8 31. 92 46.71 1600.0 69.3 0.194 1.57545 
300.0 372.5 23.22 2081.0 8110.0 116.4 32.36 47.09 1485.0 56.3 0.171 1.52933 
320.0 362.2 22.57 2854.0 9056.0 119.4 32.84 47.50 1446.0 52.8 0.165 1.51231 
340.0 352.2 21.95 3633.0 10010.0 122.3 33.47 48.01 J410.U 50.0 0.15\1 1.4\1b09 
360.0 342.6 21.36 4421.0 10980.0 125.1 34.21 48.63 1378.0 47.6 () .155 1.48063 
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ThermophysicaJ properties of methane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 mol/dm3 limo! limo! J/(molK) 1/(mo!'K) mls I1 Pa'S W/(m'K) Const. 

380.0 333.5 20.7CJ 5221.0 11960.0 127.7 35.05 49.32 1349.0 45.7 0.151 1.46593 
400.0 324.7 20.24 6032.0 12950.0 130.3 35.97 50.07 1324.0 44.0 0.148 1.45196 

420.0 316.3 19.72 6858.0 13960.0 132.7 36.94 50.87 1301.0 42.6 0.146 1.43868 
440.0 308.3 19.22 7699.0 14980.0 135.1 37.95 51.69 1281.0 41.4 0.145 1.42607 
400.0 300.6 16.74 B~56.0 160JO.0 1J7.4 38.98 52.54 1263.0 40.4 o .1~~ 1.41410 
480.0 293.3 18.28 9428.0 17090.0 \39.7 40.02 53.39 1248.0 39.6 0.143 1.40273 
500.0 286.3 17.85 10320.0 18160.0 141.9 41.05 54.23 1235.0 38.8 0.143 1.39193 
550.0 270.2 16.84 12610.0 20920.0 147.2 43.48 56.20 1209.0 37.4 0.144 1.36721 
600.0 255.7 15.94 14990.0 23780.0 152.1 45.50 57.79 1193.0 36.5 0.146 1.34539 

160.00 MPa isobar 

126.00a 488.4 30.44 -4923.0 332.9 73.67 36.52 50.83 2079.0 256.0 0.318 1.72462 
150.0 471.5 29.39 -3909.0 1535.0 82.41 35.42 49.42 1987.0 171.0 0.294 1.69516 

. ;wo.o 439.7 27.41 -1890.0 3948.0 96.30 33.25 47.28 1822.0 101.0 0;247 1.64032 
250.0 411.0 25.62 40.2 6285.0 106.7 32.33 46.44 1687.0 74.0 0.211 1.59161 
300.0 384.9 23.99 1943.0 8612.0 115.2 32.74 46.81 1575.0 60.1 0.186 1.54795 
350.0 361.0 22.50 3871.0 1lI9~U.U 122.:5 J4.17 48.06 14114.0 51.9 0.170 1.50888 
400.0 339.5 21.16 5866.0 13430.0 129.1 36.28 49.88 1413.0 46.8· 0.160 1.47407 
450.0 320.0 19.95 7952.0 15970.0 135.1 38.75 51.99 1359.0 43.4 0.155 1.44314 
500.0 302.5 18.85 10140.0 18630.0 140.6 41.31 54.11 1319.0 41.1 6.153 1.41568 
"i"i0.0 286.7 17.87 12430.0 21390.0 145.9 43.72 56.19 1290;0 39.6 0.153 ·1.39129 

600.0 272 .4 16.98 14820.0 24240.0 150.9 45.72 57.82 127LO 38.5 0.155 1.36955 

180.00 MPa isobar 

129.80a 491.9 30.66 -4811.0 1059.0 74.23 36.85 50.77 2124.0 257.0 0.334 1.72839 
.150.0. 478.3 29.81 -3968.0 2069.0 81.47 35;88 49.46 2051.0 184.0 0.314 1.70469 
200.0 447.9 27.92 -1968.0 4479.0 95.35 33,68 47.16 1895.0 108.0 0.266 ·1.65220 
250.0 .420.6 26.22 -56.8 6809.0 1.05.7 32.73 46.26 1765.0 78.5 0.228 1.60579 
300.0 395.7 24.67 1829.0 9t:?,6.0 114.2 33.10 46.61 1657.0 63.6 0.201 1.56417 
350.0 373.0 23.25 3745.0 11490.0 121.5 34.49 47.88 1568.0 54.9 0.183 1.52679 
400.0 352.4 21.97 5730.0 13920.0 128.0 36,57 49.74 1496.0 49.4 0.172 1.49329 
450.0 333.6 20.80 7809.0 16460.0 134.0 39.01 . 51.90 1440.0 45.8 0.165 1.46330 
500.0 316.6 19.74 9995.0 19120.0 139.5 41.55 54.12 1397.0 43.3 0.163 1.43648 
,55Q.0 301.2 18.78 12290.0 21870.0 144.8 43.94 56.18 1366.0 41.6 0.162 1.41246 

600.0 287.2 17.90 14670.0 24730.0 149.8 ·45.93 57.85 1344.0 40.3 0.163 1.39090 

200.00 MFa isobar 

133.60a 49,5.3 30.87. -4698.0 1780.0 74.77 37.15 50.72 2166.0 258.0 0.352 1.73190 
150.0 484.6 30.21 -4018.0 2603.0 80.58 36.33 49.56 2110.0 197.0 0.336 1.71335 
200.0 455.4 28.38 -2033.0 5013.0 94.47 34.09 47.10 1961.0 114.0 0.285 1.66286 
250.0 429.3 26.76 -136.8 7338.0· 104.8 33.09 46.14 1837.0 82.8 0.245 1.61839 
300.0 405.5 25.27 1735.0 9649.0 113.3 33.43 46.47 1732.0 66.9 0.216 i .57851 
350.0 383.7 23.92 3640.0 12000.0 120.5 34.79 47.75 1644.0 57.7 0.196 1.54260 
400.0 363.9 22.68 5616.0 14430.0 127.0 36.84 49.63 1572.0 51.9 0.184 1.51025 
450.0 345.8 21.55 7690.0 16970.0 133.0 39.26 51.83 1515.0 48.0 0.176 1.48113 
?OO.O 329.3 20.52 9872.0 19620.0 138.6 41.78 54.08 1471.0 45.3 0.172 1.45491 
550.0 314.2 19.58 12160.0 22380.0 143.8 44.15 56.18 1438.0 43.4 O.i71 1.43129 

600.0 300.4 18.73 14550.0 25230.0 148.8 46.13 57.87 1414.0 42.1 0.171 1.40996 

"Ai melting line 
bAt liquid-vapor boundary 

J.Phys. Chem. Ref. Data, VOl. 16; No. 4, 1987 



642 

T 

K 

Pres. 

MPa 

Density 

B. A. YOUNGLOVE AND J. F. ELY 

Appendix F: Thermophysical Properties of Ethane 

Thermophysical properties of coexisting gaseous and liquid ethane 

Density 

molldm3 
E 

Jimo! 

H S Cv Cp 
J/mol J/(mo!'K) J/(mo!'K) 

Sound 

mls 

Visco Therm. Diet 

W l(m'K) Const. 

90.348a 0.00000 651.9 21.68 -14880.0 -14880.0 76.75 46.91 67.62 1992.0 1260.0 0.254 1.94443 
90.34Sa 0.00000 0.0000 0.00000 2287.0 3693.0 275.0 26.88 35.1Y 1~U.9 2.1~ 0.00343 1.00000 

100.0 0.00001 641.4 21.33 -14210.0 -14210.0 83.73 47.17 69.30 1945.0 802.0 0.248 1.92542 
100.0 0.00001 0.0004 0.00001 2549.0 3452.0 259.6 27.42 35.74 189.8 3.42 0.00397 1.00000 

110.0 0.00008 630.5 20.97 -13520.0 -13520.0 90.37 46.40 69.70 1882.0 568.0 0.241 1.90583 
110.0 0.00008 0.0025 0.00008 2826.0 3750.0 247.2 27.98 36.30 198.6 3.76 0.00454 1.00000 

120.0 0.00036 619.5 20.60 -12820.0 -12820.0 96.45 45.45 69.77 1812.0 436.0 0.232 1.88630 
120.0 0.00036 0.0107· 0.00036 3107.0 4105.0 237.5 28.56 36.89 206.9 4.03 0.00514 1.00001 

130.0 0.00129 608.4 20.23 -12120.0 -12120.0 102.0 44.59 69.85 1739.0 352.0 0.222 1.86677 
130.0 0.00129 0.0361 0.00120 3393.0 4470.0 229.7 29.16 37.52 214.8 4.31 0.00576 1.00004 

140.0 0.00383 597.1 19.86 -11420.0 -11420.0 107.2 43.90 70.05 1664.0 295.0 0.212 1.84719 
140.0 0.00383 0.0997 0.00332 3683.0 4838.0 223.4 29.81 38.24 222.2 4.60 0.00642 1.00011 

150.0 
1~0.0 

0.00967 585.8 19.48 
0.00967 0.2359 0.00785 

-10720.0 -10720.0 112.1 
3974.0 5207.0 218.2 

43.37 
30.51 

70.41 1588.0 
39.06 229.0 

252.0 0.202 1.82750 
4.90 0.00710 1.00026 

160.0 0.02146 574.2 19.09 -10020.0 -10010.0 116.6 43.00 70.92 1512.0 220.0 0.192 1.80763 
160.0 0.02146 0.4936 0.01642 4264.0 5572.0 214.0 31.29 40.03 235.2 5.20 0.00782 1.00055 

170.0 0.04290 562.4 18.70 -9305.0 -9302.0 120.9 42.77 71.bl 1437.0 193.0 0.162 1.78750 
170.0 0.04290 0.9362 0.03114 4554.0 5931.0 210.5 32.16 41.18 240.7 5.51 0.00859 1.00105 

180.0 0.07874 550.2 18.30 -8587.0 -8583.0 125.0 42.68 72.50 1361.0 171.0 0.172 1.76704 
180.0 0.07874 1.641 0.05456 4839.0 6282.0 207.6 33.12 42.53 245.4 5.80 0.00940 1.00184 

190.0 0.1347 537.8 17.88 -7860.0 -7852.0 129.0 42.72 73.62 1284.0 153.0 0.162 1.74614 
190.0 0.1347 2.697 0.08968 5117.0 6619.0 205.1 34.17 44.14 249.3 6.10 0.0103 1.00302 

200.0 
200.0 

210.0 
210.0 

220.0 
220.0 

230.0 
230.0 

240.0 
240.0 

250.0 
250.0 

260.0 
260.0 

270.0 
270.0 

280.0 
280.0 

290.0 
290.0 

U.2174 524.9 17.45 
0.2174 4.208 0.1399 

0.3340 511.4 17.01 
0.3340 6.293 0.2093 

0.4923 497.3 16.54 
0.4923 9.095 0.3025 

0.7004 482.4 
0.7004 12.79 

0.9670 466.5 
0.9670 17.60 

1.301 449.3 
1.301 23.83 

1. 712 430.4 
1. 712 31.93 

2.210 
2.210 

2.806 
2.806 

3.515 
3.515 

409.1 
42.59 

384.1 
57.06 

352.8 
78.14 

16.04 
0.4253 

15.51 
0.5853 

14.94 
0.7925 

14.31 
1.062 

13.60 
1.416 

12.77 
1. 898 

11.73 
2.599 

J. PhY8. Chern. Ref. Data, Vol. 16, No.4, 1987 

-7121.0 -7108.0 132.8 42.8B 75.01 1207.0 137.0 0.152 1.72469 
5388.0 6942.0 203.0 35.33 46.04 252.1 6.40 0.0112 1.00471 

-6367.0 -6348.0 136.5 43.16 76.73 1129.0 122.0 0.143 1.70255 
5647.0 7243.0 201.2 36.59 48.31 253.9 6.70 0.0122 1.00705 

-5596.0 -5567.0 140.0 43.55 78.85 1050.0 109.0 0.134 1.67956 
5893.0 7520.0 199.5 37.97 51.06 254.5 7.01 0.0133 1.01020 

-4805.0 -4761.0 143.6 44.06 81.50 969.1 
6120.0 7767.0 198.0 39.47 54.43 253.8 

-3988.0 -3926.0 147.1 44.70 84.86 886.7 
6324.0 7976.0 196.6 41.11 58.68 251.9 

-3140.0 -3053.0 150.5 45.46 89.23 802.1 
6498.0 8140.0 195.3 42.92 64.28 248.4 

-2254.0 -2134.0 154.0 46.38 95.15 714.9 
6632.0 8244.0 194.0 44.92 72.08 243.J 

-1316.0 -1153.0 157.6 47.49 103.7 624.1 
6709.0 8270.0 192.5 47.17 83.92 236.6 

-306.1 
6700.0 

821.4 
6540.0 

-86.4 161.3 48.85 117.8 
8179.0 190.8 49.76 104.6 

1121.0 165.4 50.68 147.6 
7893.0 188.7 52.87 151.5 

527.9 
227.9 

422.6 
217.0 

98.0 0.126 1.65547 
7.35 0.0146 1.01436 

87.5 0.117 1.63002 
7.71 0.0159 1.01981 

77.9 0.109 1.60279 
8.13 0.0174 1.02689 

68.9 0.101 1.57320 
8.62 0.0191 1.03614 

60.4 0.0926 1.54031 
9.22 0.0212 1.04842 

52.2 0.0842 1.50242 
10.0 0.0242 1.06528 

43.8 0.0762 1.45579 
11.2 0.0305 1.09019 



THERMOPHYSICAL PROPERTIES OF FLUIDS 643 

Thermophysical properties of coexisting gaseous and liquid ethane - Continued 

T Pw;. Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K MPa kg/mJ mol/dm3 J/mol J/mol J/(mol'K) J/(mo!'K) m/s /lPa'S W/(m'K) Const. 

300.0 4.355 305.3 10.15 2228.0 2657.0 170.3 53.67 280.3 298.1 34.0 0.0788 1.387.07 
300.0 4.355 115.8 3.852 6003.0 7134.0 185.2 56.95 379.3 203.2 13.4 0.0555 1.13582 

305.34b 4.871 206.7 6.875 4262.0 4971.0 177.7 1. 25179 

aTriple point 
bCriticai point 
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Thermophysical properties of ethane on the melting line 

T Pres. Density Density E 11 S Cv C p Sound Visco Therm. Die!. 

K MPa kg/m3 mol/dm 3 Jlmol J/mol ]f(mol'K) J!(mo['K) m/s /lPa'S W/(m'K) Const. 

90.35a 0.00000 651.9 21.68 -14880.0 -14880.0 76.75 46.91 67.62 1992.0 1260.0 0.254 1.94443 
90.4 0.3211 651. 7 21. 67 -14870.0 -14860.0 76.83 46.91 67.64 1991.0 1250.0 0.254 1.94399 
90.6 1.558 651.9 21.68 -14870.0 -14790.0 76.89 46.95 67.68 1993.0 1250.0 0.254 1.94437 
90.8 2.799 652.1 21.69 -14860.0 14730.0 76.94 47.00 67.71 1996.0 1260.0 0.255 1. 94474 
"1.0 4.042 652.4 21.69 -14860.0 -14670.0 76.99 47.04 67.75 1999.0 1260.0 0.255 1.94512 
91.2 5.289 652.6 21.70 -14850.0 -14610.0 77.05 47.07 67.78 2001.0 1260.0 0.255 1.94550 
91.4 6.:'\.,9 6:'\'.R '1.71 -1.1&<;0 0 -145.10 0 77 10 47.11 67.81 2004.0 1:260.0 O.:l56 1.9~58g 

91.6 7.792 653.1 21.72 -14840.0 -14480.0 77 .16 47.14 67.85 2007.0 1270.0 0.256 1.94626 
91.8 9.049 653.3 21.73 -14840.0 -14420.0 77 .21 47.18 67.88 2010.0 1270.0 0.256 1.94664 
92.0 10.31 653.5 21.73 14830.0 14360.0 77 .26 47.21 67.91 2014.0 1270.0 0.256 1.94702 

92.2 11 . .57 6.53.<5 21.74 14530. U 14290.0 77.31 47.24 ti/.94 :tUII.\} LtlO.U U."2)"1 I. ':I414U 
92.4 12.84 654.0 21.75 -14820.0 -14230.0 77 .. 17 47.27 67.98 2021.0 1270.0 0.257 1.94778 
92.6 14.11 654.2 21.76 -14820.0 -14170.0 77 .42 47.30 68.01 2024.0 1280.0 0.257 1.94816 
92.8 15.38 654.5 21.77 -14810.0 -14100.0 77 .47 47.32 68.04 2028.0 1280.0 0.258 1.94855 
93.0 16.66 654.7 21.77 -14800.0 14040.0 77 .52 47.35 68.07 2032.0 1280.0 0.258 1.94893 
93.2 17.93 654.9 21.78 -14800.0 -13980.0 77 .58 47.38 68.10 2035.0 1280.0 0.258 1.94931 
93.4 19.22 655.2 21.79 14790.0 -13910.0 77.63 47.40 68.13 2039.0 1280.0 0.258 1.94969 
93.6 20.50 655.4 21.80 14790.0 13850.0 77 .68 47.42 68.16 2043.0 1290.0 0.259 1.95007 
93.S 21.79 655.7 21.80 14780.0 -13780.0 77.73 47.44 68.19 2047.0 1290.0 0.259 1.95045 
94.0 23.08 655.9 21. 81 1471)0.0 -13720.0 77.78 47.47 68.22 Z052.0 1290.0 0.259 1.95083 

94.2 24.38 656.1 21.82 -14770.0 -13660.0 77 .83 47.49 68.24 2056.0 1290.0 0.260 1.95121 
94.4 25.68 656.4 21.83 -14770.0 -13590.0 77.89 47.51 68.27 2060.0 1290.0 0.260 1.95159 
94.6 26.98 656.6 21.84 -14760.0 -13530.0 77.94 47.53 68.30 2065.0 1290.0 0.260 1.95197 
',14.8 28.28 656.8 21.84 -14760.0 -1346'1.0 77 .99 47.54 68.33 2069.0 1300.0 0.261 I .95234 
95.0 29.59 657.1 21.85 -14750.0 -13400 .0 78.04 47.56 68.36 2073.0 1300.0 0.261 1.95272 
95.2 30.90 657.3 21.86 -14750.0 -13330.0 78.09 47.58 68.38 2078.0 1300.0 0.261 1.95310 
95.4 32.22 657.5 21.87 -14740.0 -13270.0 78 .14 47.60 68.41 2083.0 1300.0 0.262 1.95348 
95.6 33.54 657.8 21. &7 14740.0 -1:1'00.0 7R. 1 Q .17."1 6& 44 1.087.0 1300 0 0.262 1 95385 
95.8 34.86 658.0 21. 88 -14730.0 -13140.0 78.24 47.63 68.46 2092.0 1310.0 0.262 1.95423 
96.0 36.18 658.2 21.89 -14730.0 -13070.0 78.29 47.65 68.49 2097.0 1310.0 0.263 1.95460 

96.2 37.51 658.4 21.90 -14720.0 -13010.0 78.34 47.66 68.51 2102.0 1310.0 0.263 1.95498 
96.4 38.84 658.7 21.90 14720.0 -12940.0 78.39 47.68 68.54 2107.0 1310.0 0.263 1.95535 
96.6 40.18 658.9 21.91 -14710.0 -12880.0 78.44 47.69 68.56 2111.0 ]310.0 0.264 1.95572 
96.8 41.51 659.1 21.92 -14710.0 -12810.0 78.48 47.71 68.59 2116.0 1310.0 0.264 1.95610 
97.0 42.86 659.4 21.93 -14700.0 12750.0 78.53 47.72 68.61 2121.0 1310.0 0.264 1. 9564 7 
97.2 44.20 659.6 21.94 14690.0 -12680.0 78.58 47.74 68.64 2126.0 1320.0 0.265 1.95684 
97.4 45.55 659.8 21.94 -14690.0 12610.0 78.63 47.75 68.66 2131.0 1320.0 0.265 1.95721 
97.6 46.90 660.1 21.95 -14680.0 -12550.0 78.68 47.77 68.69 2136.0 1320.0 0.265 1.95758 
97.8 48.25 660.3 21.96 -14680.0 -12480.0 78.73 47.78 68.71 2142.0 1320.0 0.266 1.95795 
98.0 49.61 660.5 21.97 -14670.0 -12410.0 78.78 47.79 68.73 2147.0 1320.0 0.266 1.95831 

98.2 50.97 660.7 21.97 -14670.0 -12350.0 78.82 47.81 68.76 2152.0 1320.0 0.267 1. 95868 
98.4 52.33 661.0 21.98 -14660.0 -12280.0 78.87 47.82 68.78 2157.0 1320.0 0.267 1.95905 
98.6 53.70 661.2 21.99 -14660.0 -12210.0 78.92 47.84 68.80 2162.0 1320.0 0.267 1.95941 
98.8 55.07 661.4 22.00 -14650.0 -12150.0 78.97 47.85 68.82 2167.0 1330.0 0.268 1.95978 
99.0 56.44 661.6 22.00 -14640.0 -12080.0 79.01 47.87 68.84 2173.0 1330.0 0.268 1.96014 
99.2 57.82 661.9 22.01 -14640.0 -12010.0 79.06 47.88 68.87 2178.0 1330.0 0.268 1.96050 
99.4 59.20 662.1 22 .02 -14630.0 -11940.0 79.11 47.89 1>8.89 2183.0 1330.0 0.269 1.96087 
99.6 60.58 662.3 22.03 -14630.0 -11880.0 79.16 47.91 68.91 2188.0 1330.0 0.269 1.96123 
99.8 61.97 662.5 22.03 -14620.0 -11810.0 79.20 47.92 68.93 2194.0 1330.0 0.270 1.96159 

100.0 63.36 662.8 22.04 -14620.0 -11740.0 79.25 47.94 68.95 2199.0 1330.0 0.270 1.96195 

100.2 64.75 663.0 22.05 -14610.0 -11670.0 79.30 47.95 68.'17 2204.0 1330.0 0.270 1.96231 
100.4 66.15 663.2 22.06 14610.0 -11610.0 79.34 47.97 68.99 2210.0 1330.0 0.271 1.96266 
100.1i (-,7.:'\:'; 66:1.4 ?::t.06 14600.0 -11:';40.0 7'l 39 47.QR r;Q .01 221:'\.0 11.10.0 0.271 1.96:102 
100.8 68.95 663.6 22.07 -14590.0 -11470.0 79.44 48.00 69.03 2220.0 1340.0 0.272 1.96338 

aTlipl~ pvilll 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 645 

Thermophysical propertiel! of ethane 

T Density Density E H S Cv Cp Sound Vise. . Therm. Diel. 

K kg/m3 molldmJ J/moi J/mol Jl(mo!'K) J!(mol'K) mls pPa-s W/(m'K) Const. 

0.01 MPa isobar 

90.35a 651.6 21.67 -14870.0 -14870.0 76.82 46.90 67.64 1990.0 1250.0 0.254 1.94389 
100.0 641.1 21.32 -14210.0 -14210.0 83.78 47.14 69.32 1943.0 797.0 0.248 1.92494 
110.0 630.2 20.96 -13510.0 -13510.0 90.41 46.37 69.72 1881.0 565.0 0.240 1.90545 
120.0 619.:3 20.59 -12820.0 12820.0 96.48 45.43 69.78 1811.0 434.0 0.13~ 1.88600 
130.0 608.2 20.23 -12120.0 -12120.0 102.1 44.58 69.87 1738.0 351.0 0.222 1. 86651 
140.0 597.0 19.85 -11420.0 -11420.0 107.3 43.88 70.07 1663.0 294.0 0.212 1.84692 
150.0 585.6 19.47 -10720.0 -10720.0 112.1 43.35 70.43 1587.0 252.0 0.202 1. 82716 
150.390b 585.3 19.46 -10690.0 -10690.0 112.3 43.35 70.42 1585.0 251.0 0.202 1.82673 
150.390b 0.2433 0.008093 3985.0 5221.0 2ULI JU.:>4 ::l9.lU U,9.3 4.92 0.00713 1.00027 
155.0 0.2347 0.007805 4127.0 5408.0 219.3 30.81 39.34 232.6 5.05 0.00745 1.00026 

160.0 0.2272 0.007557 4282.0 5606.0 220.6 31.12 39.62 236.1 5.20 0.00780 1.00026 
170.0 0.2136 0.007106 4598.0 6005.0 223.0 31.77 40.24 243.0 5.50 0.00852 1.00024 
180.0 0.2016 0.006707 4919.0 6411.0 225.3 32.47 40.91 249.5 5.80 0.00927 1.00023 
190.0 0.1909 0.006350 5248.0 6823.0 227.5 33.21 41.63 255.9 6.11 0.0101 1.00021 
200.0 0.1813 0.006030 5585.0 7243.0 229.7 34.01 42.41 261.9 6.42 0.0109 1.00020 
210.0 0.1726 0.005741 5929.0 7672.0 231.8 34.85 43.24 267.8 11.73 0.0111 1.00019 
220.0 0.1647 0.00;5478 0253.0 6108.0 233.8 35.74 44.12 273.5 7.04 0.0126 1.00019 
230.0 0.1575 0.005239 6645.0 8554.0 235.8 36.68 45.05 279.0 . 7.35 0.0135 1.00018 
240.0 0.1509 0.005020 10]7.0 9009.0 237.7 37.66 46.03 284.4 7.66 0.0145 1.00017 
260.0 0.1393 0.004632 7791.0 9951.0 241.5 39.76 48.11 294.6 8.27 0.0166 1.00016 

280.0 0.1293 0.004300 8609.0 ]0940.0 245.] 42.01 50.36 304.4 8.81 0.0188 1.00015 
300.0 0.1206 0.004013 9473.0 11970.0 248.7 44.39 52.73 313.7 9.47 0.0212 1.00014 
320.0 0.113] 0.00:1762 10390.0 13040.0 252.2 46.86 55.20 322.6 10.1 .0.0237 1.00013 
330.0 0.1097 0.003648 10860 .. 0 13600.0 253.9 48.13 56.46 327.0 10.3 0.0250 1.00012 
340.0 0.1064 0.003540 11350.0 14170.0 255.6 49.40 57.74 :131.:1 10.6 0.0264 ·1.00012 
350.0 0.1034 0.003439 11850.0 14760.0 257.3 50.69 59.02 335.5 10.9 0.0278 1.00012 
360.0 0.1005 0.003343 12360.0 15350.0 259.0 51.98 60.31 . 339.7 11.2 0.0293 1.00011 
380.0 0.09521 0.003167 13430.0 ]6590.0 262.3 54.58 62.91 347.9 11.8 0.0322 1.00011 
400.0 0.09044 0.003009 14550.0 17870.0 265.6 57.17 65.50 355.9 12.3 0.0353 1.00010 
420.0 0.08613 0.002865 15720.0 19210.0 268.8 59.75 68.07 363.7 12.8 0.0385 1.00010 

440.0 0.0822] 0.002735 16940.·0 20590.0 ·272.1 62.30 70.62 371.3 13.4 0.0418 1.00009 
460.0 0.07864 0.002616 18210.0 22030.0 275.3 64.81 73.13 378.8 13.9 0.0452 1.00009 
480.0 0.07536 0.002507 19530.0 23520.0 278.4 67.27 75.59 386.1 14.4 0.0486 1.00009 
500.0 0.07234 0.002407 20900.0 25050.0 281.6 69.69 78.01 393.3 14.9 0.0521 1.0000.8 
520.0 0.06956 0.0023]4 22320.0 26640.0 284.7 72.05 80.37 400.4 15.4 0.0557 1.00008 
540.0 0.06698 0.002228 23780.0 28270.0 287.7 74.36 82.68 407.4 15.9 0.0594 1.00008 
560.0 0.06459 0 .. 002149 25290.0 . 2<:)950.0 290.8 76.60 84.92 414.3 16.3 0.0630 1.00007 
580.0 0.06136 0002075 26840.0 311i70.0 293.R 7R.79 R7.10 421.0 16.R 0.0667 t .00007 
600.0 0.06028 0.002006 28440.0 33430.0 296.8 80.90 89.21 427.7 17.3 0.0705 1.00007 

0.05 MPa isobar 

90.36a 651.6 21.67 -14870.0 -14870.0 76.82 46.90 67.64 1990.0 1250.0 0.254 1.94391 
100.0 641.1 21.32 -14210,0 -]4210.0 83.78 47.14 69.32 1943.0 797.0 0.248 1.92497 
150.0 585.6 19.47 "10720.0 -10710.0 112.1 43.35 70.43 1587.0 252.0 0.202 1.82720 
172.406b 559.5 18.61 -9133.0 -9130.0 121.9 42.74 71.81 1418.0 188.0 0.179 1.78261 
172.406b 1.079 0.03587 4623.0 6016.0 209.8 32.38 41.48 241.9 5.58 0.00878 1.00121 
175.0 1.054 0.03505 4708.0 6135.0 210.5 32.53 41.58 243.8 5.66 0.00897 1.00118 
180.0 1.023 0.03402 4873.0 6343.0 211.7 32.83 41. 81 247.2 5.81 0.00935 1.00114 
190.0 0.9663 0.03214 5208.0 6764.0 213.9 33.50 42.36 253.8 6.11 0.010'1 1.00108 
200.0 0.C)lS9 0.030.46 5549.0 711)1.0 216.1 :14.24 4::1.01 260.2 6.42 0.0109 1.00102' 
210.0 0.8707 0.02896 5898.0 7624.0 218.2 35.03 43.74 266.2 6.73 0.0118. 1.00097 

220.0 0.8299 0.02760 6254.0 8066.0 220.3 35.89 44.54 272.1 7.04 0.0127. 1.00093 
240.0 0.7590 0.02524 6993.0 8974.0 224.2 37.77 46.33 283.2 . 7.66 0.0146 1.00085 
260.0 0.6995 0.02326 7771.0 9920.0 228.0 39.84 48.35 293.7 . 8.27 0.0166 1.00078 
280.0 0.6488 0.02158 8592.0 10910.0 231.7 42.07 50.54 303.6 8;88 0.0188 1.00073 
300.0 0.6050 0.02012 9458.0 11940.0 235.2 44.43 52.87 313.0 9.48 0.0212 1.00068 
320.0 0.5668 0.01885 . 10370.0 13020.0 238.7 46.89 55.32 . 322.1 ·10.1 0.~238 1.00063 
330.0 0.5495 0.01827 10850.0 13580.0 240.5 48.15 56.57 326.5 10.4 0.0251 1.00061 
340.0 0.5332 0.01773 11340.0 14160.0 242.2 49.43 57.83 330.8 10.6 0.0264 1.00060 
350.0 0;5178 0.01722 11840.0 14740.0 243.9 50.71 59.11 335. ] 10.9 0.0278 1.00058 
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646 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of ethane Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mol J/mo! Jl(mo1'K) J/(mo!'K) m/s /lPa-s W/(m'K) Canst. 

360.0 0.5034 0.01674 12350.0 15340.0 245.5 52.00 60.40 339.3 11. 2 0.0293 1.00056 

380.0 0.4767 0.01585 13420.0 16570.0 248.9 54.60 62.98 347.5 11.8 0.0322 1.00053 
400.0 0.4527 0.01506 14540.0 17860.0 252.2 57.19 65.56 355.6 12.3 0.0353 1.00051 
420.0 0.4311 0.01434 15710.0 19190.0 255.4 59.76 68.13 363.4 12.8 0.0385 1.00048 
440.0 0.4114 0.01368 16930.0 20580.0 258.7 62.31 70.67 371.1 13.4 0.0418 1.00046 
460.0 0.3935 (LOL,OQ 18'00 0 22020.0 261.9 64.81 73.17 378 .6 13.9 0.0452 1.00044 
480.0 0.3770 0.01254 19520.0 23510.0 265.0 67.28 75.63 386.0 14.4 0.0486 1.00042 
500.0 0.3619 0.01204 20890.0 25050.0 268.2 69.69 78.04 393.2 14.9 0.0522 1.00040 
520.0 0.3479 0.01157 22310.0 26630.0 271.3 72.06 80.40 400.3 15.4 0.0557 1.00039 
540.0 0.3350 0.01114 23770.0 28260.0 274.4 74.36 82.71 407.3 15.9 0.0594 1.00037 
.560.0 0.3230 0.01074 2:52150.0 2'.1'.140.0 277.4 76.61 84.95 414.2 16.3 0.0630 1.00036 

580.0 0.3119 0.01037 26840.0 31660.0 280.4 78.79 87.13 421.0 16.8 0.0667 1.00035 
600.0 0.3015 0.01003 28440.0 33420.0 283.4 80.90 89.24 427.7 17.3 0.0705 1.00034 

0.10 MPa isobar 

90.36a 651.6 21.67 -14870.0 -14870.0 76.82 46.90 67.64 1991.0 1250.0 0.254 1.94392 
100.0 611.2 21.32 -14210.0 -14210.0 83.18 47.15 69.32 1943.0 796.0 0.248 1. n,ou 
150.0 585.6 19.48 -10720.0 -10710.0 112.1 43.35 70.43 1587.0 252.0 0.202 1.82726 
184.305b 544.9 18.12 -8275.0 -8270.0 126.8 42.68 72.96 1328.0 163.0 0.167 1.75810 
184.305b 2.047 0.06806 4960.0 6429.0 206.5 33.56 43.19 247.2 5.93 0.00977 1.00229 
185.0 2.023 0.06726 4984.0 6471.0 206.7 33.59 43.19 247.7 5.95 0.00982 1.00226 
l'.1U.U 1.964 0.06531 5156.0 6687.0 207.9 33.88 43.36 251.2 6.11 0.0102 1.00220 
200.0 1.857 0.06174 5503.0 7123.0 210.1 34.54 43.82 257.9 6.42 0.0110 1.00208 
210.0 1.761 0.05858 5857.0 7564.0 212.3 35.28 44.40 264.2 6.73 0.0119 1.00197 
220.0 1.676 0.05575 6218.0 8011.0 214.4 36.09 45.09 270.3 7.04 0.0127 1.00187 

240.0 1.529 0.05086 6963.0 8929.0 218.3 37.90 46.73 281. 8 7.66 0.0146 1.00171 
260.0 1.407 0.04680 7746.0 9882.0 222.2 39.93 48.64 292.5 8.28 0.0167 1.00157 
280.0 1.304 0.04335 8570.0 10880.0 225.8 42.14 50.77 302.6 8.89 0.0189 1.00146 
300.0 1.215 0.04039 9439.0 11910.0 229.4 44.48 53.06 312.2 9.48 0.0213 1.00136 
320.0 1.137 0.03782 10350.0 13000.0 232.9 46.93 55.47 321. 4 10.1 0.0238 1.00127 
330.0 1.102 0.03665 10830.0 13560.0 234.6 48.19 56.70 325.9 10.4 0.0251 1.00123 
340.0 1.069 0.03555 11320.0 14130.0 236.4 49.46 57.96 330.3 10.7 0.0265 1.00119 
350.0 1.038 0.03452 11820.0 14720.0 238.1 50.74 59.22 334.6 10.9 0.0279 1.00116 
360.0 1.009 0.03355 12340.0 15320.0 239.7 52.03 60.50 338.8 11.2 0.0293 1.00113 
330.0 u.9':>1 U.U3176 13410.0 16550.0 243.1 54.62 63.07 347.1 11.8 0.0323 1.00107 

400.0 0.9068 0.03016 14520.0 17840.0 246.4 57.20 65.64 355.2 12.3 0.0354 1.00101 
420.0 0.8632 0.02871 15700.0 19180.0 249.6 59.78 68.20 363.1 12.9 0.0386 1.00096 
440.0 0.8237 0.02739 16920.0 20570.0 252.Q 1>, 3J 70 73 370 8 13.4 0.0418 l.OOO!):) 

460.0 0.7876 0.02619 18190.0 22010.0 256.1 64.83 73.22 378.4 13.9 0.0452 1.00088 
480.0 0.7546 0.02510 19510.0 23500.0 259.2 67.29 75.68 385.8 14.4 0.0487 1.00084 
500.0 0.7242 0.02409 20880.0 25030.0 262.4 69.70 78.08 393.1 14.9 0.0522 1.00081 
520.0 0.6962 0.02315 22300.0 26620.0 265.5 72.06 80.44 400.2 15.4 0.0558 1.00078 
540.0 0.6703 0.02229 23770.0 28250.0 268.6 74.37 82.74 407.2 15.9 0.0594 1.00075 
560.0 0.6463 0.02149 25280.0 29930.0 271.6 76.62 84.98 414.1 16.4 0.0631 1.00072 
580.0 0.6239 0.02075 26830.0 31650.0 274.6 78.80 87.16 420.9 16.8 0.0668 1.00070 

600.0 0.6031 0.02006 28430.0 33420.0 277.6 80.90 89.26 427.6 17.3 0.0705 1.00067 

0.101325 MPa isobar 

90.36a 651.6 21.67 -14870.0 -14R70.0 71> 82 46 90 67 64 1991.0 1250.0 0.254 1.94392 
100.0 641.2 21.32 -14210.0 -14210.0 83.78 47.15 69.32 1943.0 798.0 0.248 1.92500 
150.0 585.6 19.48 10720.0 -10710.0 112.1 43.35 70.43 1587.0 252.0 0.202 1.82726 
184.548b 544.6 18.11 -8257.0 -8252.0 126.9 42.69 72.98 1326.0 163.0 0.167 1.75759 
184.548b 2.072 0.06889 4966.0 6437.0 206.4 33.58 43.23 247.3 5.94 0.00979 1.00232 
185.0 2.050 0.06819 4983.0 6469.0 206.6 33.60 43.22 241.7 :5.9:5 0.00983 1.00229 
190.0 1. 991 0.06620 5155.0 6685.0 207.8 33.89 43.39 251.1 6.11 0.0102 1.00223 
200.0 1.882 0.06259 5502.0 7121.0 210.0 34.55 43.84 257.8 6.42 0.0110 1.00211 
210.0 1.785 0.05938 5856.0 7562.0 212.2 35.28 44.42 264.2 6.73 0.0119 1.00200 
220.0 1.699 0.05650 6217.0 8010.0 214.2 36.09 45.11 270.3 7.04 0.0127 1.00190 

240.0 1.550 0.05155 6962.0 8928.0 218.2 37.90 46.74 281.8 7.66 0.0146 1.00173 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 647 

Thermophysical properties 0: etha ne Continued 

T Density Density E j.! S Cv Cp Sound Visco Therm. Die!. 

K i<g/m3 moIldm3 J/mol J/mo! J/(mol'K) J/(mo!'K) m/s pPa'5 W/(m'K) Canst. 

260.0 1.426 0.04743 7745.0 9881.0 222.0 39.93 48.65 292.5 8.28 0.0167 1.00159 
280.0 1.321 0.04393 8569.0 10880.0 225.7 42.14 50.78 302.6 8.89 0.0189 1.00148 
300.0 1.231 0.04093 9438.0 11910.0 229.3 44.48 53.06 312.2 9.48 0.0213 1.00138 
320.0 1.152 0.038n 10350.0 13000.0 232.8 46.94 55.47 321.4 10.1 0.0238 1.00129 
330.0 1.117 0.03714 10830.0 13560.0 234.5 48.19 56.71 325.9 10.4 0.0251 1.00125 
340.0 1.083 0.03603 11320.0 14130.0 236.2 49.46 57.96 330.2 10.? 0.0265 1 .00121 
350.0 1 .0S2 (l .034')8 11820.0 1~72(). () 237.<l 50 7<1 'i9.21 334.5 10.9 0.0279 1.00117 
360.0 1.022 0.03400 12340.0 15320.0 239.6 52.03 60.50 338.8 11.2 0.0293 1.00114 
380.0 0.9678 0.03218 13400.0 16550.0 243.0 54.62 63.07 347.1 11. 8 0.0323 1.00108 

400.0 0.9188 0.03056 14520.0 17840.0 246.3 57.20 65.64 355.2 12.3 0.0354 1.00103 
420.0 0.8747 0.02909 l:l7UU.U )')180.0 249.:1 59.76 6a.20 36.3.1 12.9 0.0386 t .00098 
440.0 0.8346 0.02776 16920.0 20570.0 252.8 62.32 70.73 370.8 13.4 0.0418 1.00093 
460.0 0.7981 0.02654 18190.0 22010.0 256.0 64.83 73.22 378.4 13.9 0.0452 1.00089 
480.0 0.7646 0.02543 19510.0 23500.0 259.1 67.29 75.68 385.8 14.4 0.0487 1.00085 
500.0 0.7338 0.02441 20880.0 25030.0 262.3 69.70 78.09 393.0 14.9 0.0522 1.00082 
520.0 0.7055 0.02346 22300.0 26620.0 265.4 72.06 80.44 400.2 15 ;4 0.0558 1.00079 
540.0 0.6792 0.02259 23770.0 28250.0 268.5 74.37 82.74 407.2 15.9 0.0594 1.00076 
560.0 0.6549 0.02178 25280.0 29930.0 271.5 76.62 84.98 414.1 16.4 0.0631 1.00073 
580.0 0.6322 0.02103 26830.0 31650.0 274.5 78.80 87.16 420.9 16.8 0.0668 1.00071 

600.0 0.6111 0.02032 28430.0 33410.0 277 .5 80.91 89.26 427.6 17.3 0.0705 1.00068 

0.20 MPa isobar 

90.38a 651.6 21.67 -14870.0 -14860.0 76.83 46.91 67.64 1991.0 1250.0 0.254 1.94395 
100.0 641.2 21. :\2 -14210.0 -14200.0 83.77 47.15 69.32 1944.0 798.0 0.248 1.92507 
150.0 585.7 19.48 -10720.0 ·10710.0 112. 1 43.36 70.42 1588.0 252.0 0.202 1.82737 
160.0 574.0 19.09 ·10010.0 ·10000.0 116.6 42.99 70.94 1511.0 219.0 0.192 1. 80740 
180.0 549.9 18.29 -8579.0 -8568.0 125.1 42.66 72.57 1358.0 171.0 0.171 1.76648 
198.176b 527.3 17.53 - 7256.0 -7245.0 132.1 42.84 74.73 1221. 0 139.0 0.154 1.72865 
198.176b 3.893 0.1295 5339.0 6884.0 203.4 35.11 45.67 251.7 6.34 0.0110 1.00436 
200.0 3.822 0.1271 5407.0 6981.0 203.9 35.19 45.65 253.1 6.40 0.0112 1.00428 
210.0 3.609 0.1200 5772.0 7438.0 206.1 35.80 45.88 260.0 6.72 0.0120 1.00404 
220.0 3.423 0.1138 6142.0 7899.0 208.2 36.51 46.30 266.6 7.04 0.0129 1.00383 

230.0 3.256 0.1083 6518.0 8365.0 210.3 37.31 46.88 272.9 7.35 0.0138 1.00364 
240.0 3.107 0.1033 6901.0 8837.0 212.3 38.18 47.58 278.9 7.67 0.0147 1.00348 
260.0 2.848 0.09472 76Y4.U \I~!):;'.() llb.l 40. J3 49.27 290. t 8.29 0.0168 1.00.319 
280.0 2.632 0.08753 8525.0 10810.0 219.9 42.28 51.25 300.7 8.90 0.0190 1.00294 
300.0 2.448 0.08140 9399.0 11860.0 223.5 44.59 53.44 310.6 9.50 0.0213 1.00274 
320.0 2.288 0.07610 10320.0 12950.0 227.1 47.01 55.77 320.0 10.1 0.0239 1.00256 
.~.10.0 2.216 0.07371 10800.0 13510.0 228.8 48.26 56.98 324.6 10.4 0.0252 1.00248 
340.0 2.149 0.07147 11290.0 14090.0 230.5 49.52 58.21 329.1 10.7 0.0266 1.00240 
350.0 2.086 0.06936 11790.0 14680.0 232.2 50.80 59.46 333.5 11.0 0.0280 1. 00233 
360.0 2.026 0.06738 12310.0 15280.0 233.9 52.08 60.71 337.8 11.2 0.0294 1.00226 

370.0 1.970 0.06551 12840.0 15890.0 235.6 53.37 61.98 342.1 11.5 0.0309 1.00220 
380.0 1. 917 0.06374 13380.0 16520.0 237.3 54.66 63.25 346.3 11. 8 0.0324 1.00214 
400.0 1. 819 0.06049 14500.0 17810.0 240.6 57.24 65.79 354.5 12.4 0.0354 1.00203 
420.0 1.731 0.05756 15670.0 1915().0 243.8 59.80 68.33 362.5 12.9 0.0386 1.00193 
440.0 1.651 0.05490 16900.0 20540.0 247.1 62.34 70.85 370.3 13.4 0.0419 1.00184 
460.0 1.578 0.05248 18170.0 21980.0 250.3 64.85 73.33 377.9 13.9 0.0453 1.00176 
480.0 1.511 0.05026 19490.0 23470.0 253.4 67.31 75.77 385.4 14.4 0.0487 1.00169 
500.0 1.450 0.04823 20870.0 25010.0 256.6 69.72 78.17 392.7 14.9 0.0522 1.00162 
520.0 1.394 0.04636 22290.0 26600.0 259.7 72.08 80.52 399.9 15.4 0.0558 1. 00156 
540.() 1 ,47 0.04467. ? .. '7~0. 0 28230.0 262.8 74.38 82.81 407.0 15.9 0.0595 1.00150 

560.0 1.294 0.04302 25260.0 29910.0 265.8 76.63 85.04 413.9 16.4 0.0631 1.00144 
580.0 1.249 0.04152 26820.0 31630.0 268.9 78.81 87.22 420.8 16.9 0.0668 1.00-139 
600.0 1.207 0.04013 28420.0 33400.0 271.8 80.92 89.32 427.5 17.3 0.0705 1.00135 
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648 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of ethane - Continued 

T Density Density E }) S Cv Cp Sound Visco Therm. Die I. 

K kg/m3 molldm3 J/mol J/mol J/(mol'K) J/(mol'K) mls /ll'a-s W/(m'K) Const. 

0.30 Ml'a isobar 

90.40a 651.7 21.67 14870.0 14860.0 76.83 46.91 67.64 1991.0 1250.0 0.254 .1 .94398 
150.0 585.7 19.48 -10720.0 -10700.0 112.1 43.37 70.41 1588.0 252.0 0.202 1.82747 
160.0 574.1 19.09 -10010.0 -9998.0 116.6 42.99 70.93 1512.0 220.0 0.\92 1.80752 
180.0 550.0 18.29 -8581.0 -8565.0 125.1 42.67 72.55 1359.0 171.0 0.171 1.76663 
200.0 .524.3 17.44 -7107. U -709U.U IJ:t.~ 4:t.~:; 7:'.14 nUJ .LJ IJo.LJ O. D:t 1.71,370 
207.401 b 515.0 17.13 -6564.0 -6547.0 135.5 43.07 76.24 1149.0 126.0 0.145 1.70838 
207.401 b 5.688 0.1892 5581.0 7167.0 201.6 36.25 47.68 253.5 6.62 0.0120 1.00637 
210.0 5.558 0.1848 5682.0 7305.0 202.3 36.37 47.61 255.6 6.71 0.0122 1.00623 
220.0 5.248 0.1745 6062.0 77Rl.0 204.:'i ~6.96 47.6'1 26'.7 7.0~ 0.0t.10 1.00:'iRR 
230.0 4.977 0.1655 6447.0 8259.0 206.6 37.67 48.01 269.5 7.35 0.0139 1.00557 

240.0 4.736 0.1575 6837.0 8742.0 208.7 38.48 48.52 275.8 7.67 0.0149 1.00530 
250.0 4.520 0.1503 7235.0 9230.0 210.7 39.37 49.18 281.9 7.98 0.0159 t .00506 
260.0 4.326 0.1438 7640.0 9726.0 212.6 40.33 49.95 287.7 8.30 0.0169 1.00484 
280.0 3.986 0.1326 8479.0 10740.0 216.4 42.42 51.76 298.7 8.92 0.0191 1.00446 
300.0 3.700 0.1230 9360.0 11800.0 220.0 44.69 53.83 308.9 9.52 0.0214 1.00414 
320.0 3.454 0.1149 10280.0 12900.0 223.6 47.10 56.09 318.6 10.1 0.0240 1.00386 
330.0 3.343 0.1112 10770.0 13460.0 225.3 48.33 57.27 323.3 10.4 0.0253 1.00374 
340.0 3.240 0.1077 11260.0 14040.0 227.0 49.59 58.47 327.9 10.7 0.0266 1.00362 
350.0 3.143 0.1045 11760.0 14630.0 228.8 50.85 59.69 332.4 11.0 0.0280 1.00351 
360.0 3.052 0~1015 12280.0 15240.0 230.5 52.13 60.93 336.8 11.3 0.0295 1.00341 

370.0 2.966 0.09864 12810.0 15850.0 232.1 53.41 62.18 341.2 11 .6 0.0309 1.00331 
380.0 2.885 0.09595 13350.0 16480.0 233.8 54.70 63.43 345.4 11.8 0.0324 1.00322 
400.0 2.736 0.09100 14480.0 17770.0 237.1 57.27 65.95 353.8 12.4 0.0355 1.00306 
420.0 2.602 0.08655 15650.0 19120.0 240.4 59.83 68.47 361.9 12.9 0.0387 1.00291 
440.0 2.481 0.08252 16880.0 20510.0 243.7 62.37 70.97 369.8 13.5 0.0420 1.00217 
4()O.U :t.371 U.U788:; 18150.0 21960.0 246.9 64.87 73.44 377.5 14.0 0.0453 1.00265 
480.0 2.270 0.07550 19480.0 23450.0 250.0 67.33 75.87 385.0 14.5 0.0488 1.00253 
500.0 2.178 0.07243 20850.0 24990.0 253.2 69.74 78.26 392.4 15.0 0.0523 1.00243 
520.0 2.093 0.06961 22270.0 26580.0 256.3 72.09 80.59 399.7 15.5 0.0559 1.00234 
540.0 2.015 0.06700 23740.0 28210.0 259.4 74.40 82.88 406.8 16.0 0.0595 1.00225 

560.0 1.942 0.06457 25250.0 29890.0 262.4 76.64 85.11 413.8 16.4 0.0632 1.00217 
580.0 1.874 0.06232 26800.0 31620.0 265.5 78.82 87.27 420.6 16.9 0.0669 1.00209 
600.0 1.811 0.06023 28400.0 33380.0 268.5 80.93 89.37 427.4 17.4 0.0706 1.00202 

0.40 MFa isobar 

90.41 a 651.7 21.67 -14870.0 -14850.0 76.83 46.91 67.65 1991.0 1250.0 0.254 1. 94401 
150.0 585.8 19.48 -10720.0 -10700.0 112.1 43.37 70.40 1589.0 253.0 0.202 1.82758 
160.0 574.2 19.10 -10020.0 -9995.0 116.6 43.00 70.92 1512.0 220.0 0.192 1.80764 
180.0 550.1 18.29 -8583.0 -8561.0 125.1 42.67 72.53 1359.0 171.0 0.171 1.76678 
200.0 524.4 17.44 -7110.0 -7087.0 132.8 42.85 75.11 1204.0 136.0 0.152 1.72395 
214.527b 505.1 16.80 -6021.0 -5997.0 138.1 43.32 77.63 '1093.0 116.0 0.139 1.69226 
214.5271) 7.463 0.2482 5760.0 7372.0 200.4 37.20 49.49 254,3 6.84 0.0127 1.00837 
215.0 7.386 0.2456 5781.0 7410.0 200.6 37.20 49.42 254.8 6.86 0.0128 1.00828 
220.0 7.165 0.2383 5978.0 7657.0 201.7 37.45 49.28 258.6 7.02 0.0132 1.00803 
230.0 6.769 0.2251 6372.0 8149.0 203.9 38.06 49.28 265.9 7.35 0.0141 1,00758 

240.0 6.423 0.2136 6771.0 8643.0 206.0 38.80 49.56 272.7 7.67 0.0150 1.00719 
250.0 6.116 0.2034 7174,0 9141.0 208.0 39.63 50.04 279.1 7,99 0.0160 1.00685 
260.0 5.841 0.1943 7585.0 9645.0 210.0 40.54 50.67 285.2 8.31 0.0170 1.00654 
280.0 5.368 0.1785 8433.0 10670.0 213.8 42.57 52.29 296.7 8.93 0.0192 1.00601 
300.0 4.9TJ. U.l():>J 9J19.U 1174U.U 217 .5 44.81 54.25 307.3 9.54 0.021:; 1.00550 
320.0 4.634 0.1541 10250.0 12840.0 221.1 47.18 56.42 317.3 10.1 0.0240 1.00518 
330.0 4.483 0.1491 10730.0 13410.0 222.8 48.41 57.56 322.1 10.4 0.0254 1.00501 
340.0 4.342 0.1444 11230.0 14000.0 224.6 49.65 58.74 326.7 HL7 0.0267 1.00485 
350.0 4.210 0.1400 11730.0 14590.0 226.3 50.91 59.93 331.3 11.0 0.0281 1.00471 
360.0 4.087 0.1359 12250.0 15190.0 228.0 52.18 61.15 335.8 11.3 0.0295 1.00457 

370.0 3.970 0.1320 12780.0 15810.0 229.7 53.46 62.38 340.2 11.6 0.0310 1.00444 
380.0 3.861 0.1~84 13330.0 16440.0 231.4 54.74 63.62 344.6 11.9 0.0325 1.00431 
400.0 3.659 0.1217 14450.0 17740.0 234.7 57.31 66.11 353.0 12.4 0.0356 1.00409 
420.0 3.478 0.1157 15630.0 19090.0 238.0 59.86 68.61 361.2 13.0 0.038R 1.00389 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 649 

Thermophysical properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 moIldm3 llmol limo! ]1{mo!'K) J/(mo!'K) mls f.lPa·s W/(m'K) Canst. 

440.0 3.315 0.1103 16860.0 20480.0 241.2 62.39 71.09 369.2 13.5 0.0420 1.00370 
460.0 3.167 0.1053 18130.0 21930.0 244.4 64.89 73.54 377 .0 14.0 0.0454 1.00354 
480.0 3.032 0.1008 19460.0 23430.0 247.6 67.34 75.96 384.6 14.5 0.0488 1.00338 
500.0 2.908 0.09670 20830.0 24970.0 250.8 69.75 78.34 392 .1 15.0 0.0524 1.00325 
520.0 2.794 0.09291 22250.0 26560.0 253.9 72.11 80.67 399.4 15.5 0.0559 1.00312 
540.0 2.688 0.08940 23720.0 28200.0 257.0 74.41 82.95 406.6 16.0 0.0596 1.00300 

560.0 2.591 0.08616 25230.0 29880.0 260.0 76.65 85.17 413.6 16.5 0.0632 1.00289 
580.0 2.500 0.08315 26790.0 31600.0 263.0 78.83 87.33 420.5 16.9 0.0669 1.00279 
600.0 2.416 0.08034 28390.0 33370.0 266.0 80.94 89.42 427.3 17.4 0.0706 1.00270 

0.50 MPa isobar 

90.43a 651.7 21.67 -14870.0 -14850.0 76.84 46.92 67.65 1991.0 1250.0 0.254 1.94404 
150.0 585.9 19.48 -10720.0 -10700.0 112.1 43.38 70.39 1589.0 253.0 0.202 1.82769 
160.0 574.3 19.10 -10020.0 -9991.0 116.6 43.01 70.91 1513.0 220.0 0.192 1.80776 
180.0 550.2 18.30 -8585.0 -8558.0 125.0 42.68 72.52 1360.0 171.0 0.171 1.76693 
200.0 524.5 17.44 -7113.0 -7084.0 132.8 42.86 75.09 1205.0 136.0 0.152 1. 72415 
220.422° 496.7 16.52 -5563.0 -5533.0 140.2 43.57 78.95 1046.0 109.0 0.134 1.67856 
220.122° 9.232 0.3070 5903.0 7531.0 199.5 38.03 51.1 & 25~.5 7.03 0.013~ 1.01035 
225.0 8.904 0.2961 6091.0 7780.0 200.6 38.22 50.88 258.3 7.18 0.0138 1.00999 
230.0 8.643 0.2874 6294.0 8034.0 201.7 38.49 50.73 262.2 7.35 0.0142 1.00969 
240.0 8.174 0.2718 6701.0 8541.0 203.9 39.13 50.71 269.5 7.68 0.0151 1.00916 

250.0 7.763 0.2582 7112.0 9()49.() 205.9 39.90 50.98 216 . .3 6.00 0.0161 1.00870 
260.0 7.399 0.2461 7529.0 9561.0 207.9 40.77 51.46 282.7 8.32 0.0171 1.00829 
270.0 7.073 0.2352 7953.0 10080.0 209.9 41.72 52.10 288.8 8.64 0.0182 1.00792 
280.0 6.778 0.2254 8385.0 10600.0 211.8 42.73 52.86 294.6 8.95 0.0193 1.00759 
300.0 6.265 0.2083 9278.0 11680.0 215.5 44.92 54.68 305.6 9.57 0.0216 1.00701 
320.0 5.830 0.1939 10210.0 12790.0 219.1 47.26 56.75 315.8 10.2 0.0241 1.00652 
330.0 5.636 0.1874 10700.0 13370.0 220.9 48.48 57.86 320.8 10.5 0.0255 1. 00631 
340.0 5.456 0.1814 11190.0 13950.0 222.6 49.72 59.01 325.6 10.8 0.0268 1.00610 
350.0 5.288 0.1759 11700.0 14550.0 224.3 50.97 60.18 330.2 11.0 0.0282 1.00591 
360.0 5.130 0.1706 12220.0 15150.0 226.0 52.23 61.38 334.8 11. 3 0.0296 1. 00574 

370.0 4.982 0.1657 12760.0 15770.0 227.7 53.50 62.59 339.3 11.6 0.0311 1.00557 
380.0 4.843 0.1611 13300.0 16410.0 229.4 54.78 63.81 343.7 11.9 0.0326 1.00541 
400.0 4.588 0.1526 14430.0 17710.0 232.8 57.34 66.27 352.3 12.4 0.0356 1. 00513 
>120.0 ~.359 ().1~50 15610.0 19060.0 236.1 59.89 68.75 360.6 13.0 0.0388 1.00487 
440.0 4.153 0.1381 16840.0 20460.0 239.3 62.42 71.21 368.7 13.5 0.0421 1.00464 
460.0 3.966 0.1319 18110.0 21900.0 242.5 64.91 73.65 376.6 14.0 0.0455 1.00443 
480.0 3.795 0.1262 19440.0 23400.0 245.7 67.36 76.06 384.3 14.5 0.0489 1.00424 
500.0 3.639 0.1210 20810.0 24950.0 248.9 69.77 78.43 391. 8 15.0 0.0524 1.00406 
520.0 3.496 0.1163 22240.0 26540.0 252.0 72.13 80.75 399.1 15.5 0.0560 1.00390 
540.0 3.363 0.1119 23710.0 28180.0 255.1 74.43 83.02 406.3 16.0 0.0596 1.00375 

560.0 3.241 0.1078 25220.0 29860.0 258.1 76.67 85.24 413.4 16.5 0.0633 1.00362 
580.0 3.127 0.1040 26780.0 31590.0 261.2 78.84 87.39 420.4 17 .0 0.0670 1.00349 
600.0 3.021 0.1005 28380.0 33350.0 264.2 80.95 89.48 427.2 17.4 0.0707 1.00337 

0.60 MPa il;Qbar 

90.4Sa 651.7 21.67 -14870.0 -14840.0 76.84 46.92 67.65 1991.0 1250.0. 0.254 1.94407 
150.0 585.9 19.49 -10720.0 -10690.0 112.0 43.39 70.38 1590.0 253.0 0.202 1.82780 
160.0 574.3 19.10 -10020.0 -9987.0 116.6 43.01 70.90 1514.0 220.0 0.192 1.80788 
180.0 550.3 18.30 -8588.0 -8555.0 125.0 42.69 72.50 1361.0 171.0 0.172 1.76708 
200.0 524.7 17.45 -7116.0 -7081.0 132.8 42.R7 75.06 1205.0 136.0 0.152 1.72435 
220.0 496.6 16.52 -5579.0 -5543.0 140.1 43.52 79.07 1045.0 109.0 0.134 1.67840 
225.497b 489.2 16.27 -5164.0 -5127.0 142.0 43.82 80.23 1006.0 103.0 0.129 1.66647 
225.497b 11.00 0.3659 6020.0 7660.0 198.7 38.78 52.82 254.3 7.19 0.0140 1. 01235 
230.0 10.61 0.3528 6212.0 7912.0 199.8 38.94 52.39 258.2 7.35 0.0144 1.0119{) 
240.0 9.995 0.3324 6629.0 8434.0 202.0 39.49 52.00 266.1 7.68 0.0153 1.01121 

250.0 9.466 0.3148 7048.0 8954.0 204.1 40.19 52.01 273.3 8.01 0.0162 1.01061 
260.0 9.002 0.2994 7471.0 9475.0 206.2 41.01 52.31 280.1 8.33 0.0172 1.01009 
270.0 8.589 0.2856 7900.0 10000.0 208.2 41.91 52.81 286.4 8.65 0.0183 1.00963 
280.0 8.219 0.2733 8337.0 10530.0 21f1.1 42.89 53.47 292.5 8.97 0.0194 1.00921 
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Thermophysicai properties of ethane - Continued 

E H S Cv Cp Sound Vise. Therm. Die!. 
J/mol J/mol J/(mo1-1<) J/(moH:') mi. W/(m'K) Conct. 

300.0 7.579 0.2520 9237.0 11620.0 213.8 45.04 55.13 303.9 9.59 0.0217 1.00849 
320.0 7.042 0.2342 10180.0 12740.0 217.5 47.35 57.10 314.4 10.2 0.0242 1.00788 
330.0 6.803 0.2263 10660.0 13320.0 219.2 48.56 5'1.18 319.5 10.5 0.0255 1.00761 
340.0 6.582 0.2189 11160.0 13900.0 221.0 49.78 59.29 324.4 10.8 0.0269 1.00737 
350.0 6.376 0.2120 11670.0 14500.0 222.7 51.03 60.43 329.2 11.1 0.0283 1.00713 
360.0 6.183 0.2056 12190.0 15110.0 224.4 52.28 61.61 333.8 11.4 0.0297 1.00692 

370.0 6.002 0.1996 12730.0 15730.0 226.1 53.55 62.80 338.4 11.6 0.0312 1.00671 
380.0 5.832 0.1940 13270.0 16370.0 227.8 54.82 64.00 342.9 11.9 0.0326 1.00652 
390.0 5.672 0.1886 13830.0 17010.0 229.5 56.10 65.22 347.3 12.2 0.0342 1.00634 
400.0 5.522 0.1836 14400.0 17670.0 231.2 57.38 66.44 351.6 12.5 0.0357 1.00617 
420.0 5.244 0.1744 15580.0 19030.0 234.5 59.92 68.89 360.0 13.0 0.0389 1.00586 
440.0 4.994 0.1661 16810.0 20430.0 237.7 62.44 71. 33 368.2 13.6 0.0422 1.00558 
460.0 4.767 0.1585 18090.0 21880.0 241.0 64.93 73.76 376.1 14.1 0.0455 1.00533 
480.0 4.561 0.1517 19420.0 23380.0 244.2 67.38 76.16 383.9 14.6 0.0490 1.00510 
500.0 4.372 0.1454 20800.0 24920.0 247.3 69.79 78.51 391.5 15.1 0.0525 1.00488 
520.0 4.199 0.1396 22220.0 26520.0 250.4 72.14 80.83 398.9 15.6 0.0560 1.00469 

540.0 4.040 0.1343 23690.0 28160.0 253.5 74.44 83.09 406.1 16.1 0.0597 1.00451 
560.0 3.892 0.1294 25210.0 29840.0 256.6 76.68 85.30 413.2 16.5 0.0633 1.00435 
580.0 3.755 0.1249 26760.0 31570.0 259.6 78.85 87.45 420.2 17.0 0.0670 1.00419 
600.0 3.627 0.1206 28360.0 333"0.0 262.6 80.96 89.53 ~27 .1 17.5 0.0707 1.00405 

0.80 MPa isobar 

90.48a 651.8 21.67 -14870.0 -14830.0 76.85 46.93 67.66 1992.0 1250.0 0.254 1. 94414 
150.0 586.1 19.49 -10730.0 -10690.0 112.0 43.40 70.36 1591.0 253.0 0.202 1.82801 
160.0 574.5 19.10 -10020.0 -9980.0 116.6 43.03 70.88 1515.0 221.0 0.192 1. 80812 
180.0 550.5 18.31 -8592.0 -8548.0 125.0 42.70 72.47 1362.0 172.0 0.172 1.76739 
200,0 524.9 17.46 -7121.0 -7076.0 132.8 42.88 75.00 1207.0 137.0 0.152 1.72474 
220.0 496.9 16.53 -5587.0 -5539.0 140.1 43.53 78.97 1047.0 109.0 0.134 1.67893 
234.016b 476.2 15.84 -4480.0 -4430.0 145.0 44.30 82.76 936.2 93.7 0.122 1.64544 
234.016b 14.57 0.4846 6205.0 7856.0 197.5 40.11 56.01 253.2 7.49 0.0151 1.01638 
235.0 14.36 0.4776 6253.0 7928.0 197.8 40.12 55.75 254.3 7.52 0.0152 1.01614 
240.0 13.89 0.4619 6473.0 lUOS.O 198.9 40.30 S5.D 258.R 7.70 0.0156 1.01561 

250.0 13.06 0.4344 6911.0 8753.0 201.2 40.83 54.44 267.0 8.03 0.0165 1.01467 
260.0 12.36 0.4110 7349.0 9296.0 203.3 41.52 54.24 274.6 8.37 0.0175 1.01387 
270.0 11.74 0.3905 7790.0 9839.0 205.4 42.33 54.39 281.6 8.69 0.0185 1.01318 
280.0 11.20 0.3725 8236.0 10380.0 207.3 43.24 54.79 288.2 9.01 0.0196 1.01256 
290.0 10.71 0.3563 8690.0 10930.0 209.3 44.23 55.37 294.4 9.33 0.0208 1.01202 
300.0 10.28 0.3418 9151.0 11490.0 211.2 45.28 56.09 300.4 9.64 0.0219 1.01152 
320.0 9.515 0.3164 10100.0 12630.0 214.8 47.53 57.84 311.6 10.2 0.0244 1.01066 
330.0 9.180 0.3053 10590.0 13210.0 216.6 48.71 58.83 316.9 10.5 0.0257 1.01028 
340.0 8.871 0.29:50 11100.0 13810.0 218.4 49.92 59.87 322.0 10.8 0.0271 1.00994 
350.0 8.584 0.2855 11610.0 14410.0 220.2 51.15 60.96 327.0 11.1 0.0284 1.00961 

360.0 8.316 0.2766 12130.0 15030.0 221.9 52.39 62.08 331. 8 11.4 0.0299 1.00Q31 
370.0 8.067 0.2683 12670.0 15650.0 223.6 53.65 63.23 336.6 11.7 0.0313 1.00903 
380.0 7.833 0.2605 13220.0 16290.0 225.3 54.91 64.40 341.2 12.0 0.0328 1.00877 
390.0 7.613 0.2532 13780.0 16940.0 227.0 56.18 65.58 345.7 12.3 0.0343 1.00852 
400.0 7.406 0.2463 14360.0 17600.0 228.7 57.45 66.77 350.2 12.5 0.0358 1.00829 
420.0 7.027 0.2337 15540.0 18960.0 232.0 59.98 69.18 358.8 13.1 0.0390 1.00786 
440.0 6.686 0.2223 16770.0 20370.0 235.3 62.49 71.58 367.2 13.6 0.0423 1.00748 
460.0 6.378 0.2121 18050.0 21830.0 238.5 64.98 73.98 375.3 14.1 0.0456 1.00'113 
480.0 6.099 0.2028 19390.0 23330.0 241.7 67.42 76.35 383.2 14.7 0.0491 1.00682 
500.0 5.844 0.1944 20760.0 24880.0 244.9 69.82 78.69 390.9 15.2 0.0526 1.00653 

520.0 5.611 0.1866 22190.0 26480.0 248.0 72.17 80.99 398.4 15.6 0.0561 1.00627 
540.0 5.395 0.1794 23660.0 28120.0 251.1 74.47 83.23 405.7 16.1 0.0598 1.00603 
560.0 5.197 0.1728 25180.0 29810.0 254.2 76.70 85.43 412.9 16.6 0.0634 1.00580 
580.0 5.012 0.1667 26740.0 31540.0 257.2 78.88 87.57 420.0 17.1 0.0671 1.00560 
600.0 4.841 0.1610 28340.0 33310.0 260.2 80.98 89.64 426.9 17.5 0.0708 1.00541 
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Thermophysica! properties of ethane - Continued 

T Density Density E H S Cv C p Sound Visco Therm. Die!. 

K kg/m3 mo!/dm3 limo! J/mo! J/(mo!'K) ll(mo!'K) m/s /lPa-s W/(m'K) Const. 

1.00 MPa isoba r 

90.51 a 651. 8 21.68 -14870.0 -14820.0 76.86 46.93 67.66 1992.0 1250.0 0.254 1.94420 
150.0 586.2 19.49 -10730.0 -10680.0 112.0 43.41 70.35 1592.0 254.0 0.203 1.82823 
160.0 574.6 19.11 -10030.0 -9973.0 116.6 43.04 70.86 1516.0 221.0 0.192 1.80836 
180.0 550.6 18.31 -8596.0 -8542.0 125.0 42.71 72.43 1364.0 172.0 0.172 1.76769 
200.0 525.1 17.46 -7127.0 -7070.0 132.7 42.90 74.95 1209.0 137.0 0.153 1. 72513 
220.0 497.3 16.54 -5595.0 -5535.0 140.1 43.55 78.87 1049.0 109.0 0.D4 1.67946 
240.0 465.5 15.48 -3963.0 -3899.0 147.2 44.67 85.30 879.6 86.9 0.117 1.62835 
241.090b 464.7 15.45 -3897.0 -3833.0 147.4 44.77 85.29 877 .6 86.5 0.116 1.62715 
:l41.U':JUb 1!S.:lO U.6U:l4 bJ4:l.0 "/996.V 196.:5 41.JO :59.11. l:51.6 7.1:5 0.0160 1.02049 

245.0 17.56 0.5838 6532.0 8245.0 197.5 41.37 58.26 255.6 7.89 0.0164 1.01975 

250.0 16.97 0.5643 6762.0 8534.0 198.7 41.56 57.49 260.3 8.06 0.0168 1.01909 
260.0 15.95 0.5303 7218.0 9104.0 200.9 42.09 56.58 268.8 8.40 0.0178 1.01793 
270.0 15.08 0.5015 7673.0 9668.0 203.1 42.79 56.24 276.5 8.73 0.0188 1.01695 
280.0 14.33 0.4765 8131. 0 10230.0 205.1 43.61 56.30 283.7 9.06 0.0199 1.01609 
290.0 13.66 0.4544 8594.0 10790.0 207.1 44.54 56.63 290.5 9.38 0.0210 1.01534 
300.0 13.07 0.4348 9063.0 11360.0 209.0 45.54 57.16 296.8 9.69 0.0221 1.01467 
320.0 12.0<J 0.4010 100JO.0 12520.0 212.7 47.n 56.64 308.7 10.3 0.0246 1.01353 
330.0 11.62 0.3863 10520.0 13110.0 214.6 48.87 59.53 314.2 10.6 0.0259 1.01303 
340.0 11.21 0.3728 11030.0 13710.0 216.4 50.06 60.49 319.6 10.9 0.0272 1.01257 
350.0 10.84 0.3603 11550.0 14320.0 218.1 51.27 61.51 324.8 11.2 0.0286 1.01215 

360.0 10.49 0.3488 12070.0 14940.0 219.9 52.50 62.58 329.8 11.5 0.0300 1.0117:5 
370.0 10.16 0.3380 12610.0 15570.0 221.6 53.74 63.68 334.7 11.8 0.0315 1.01139 
380.0 9.863 0.3280 13170.0 16220.0 223.3 55.00 64.8\ 339.5 12.1 0.0329 1.0\105 
390.0 9.580 0.3186 13730.0 16870.0 225.0 56.25 65.95 344.2 12.3 0.0345 1.01073 
400.0 9.314 0.3097 14310.0 17530.0 226.7 57.52 67.12 348.1 12.6 0.0360 1.01043 
410.0 9.064 0.3014 14890.0 18210.0 228.4 58.78 68.29 353.2 12.9 0.0376 1.01015 
420.0 8.827 0.2936 15490.0 18900.0 230.0 60.04 69.47 357.6 13.2 0.0392 1.00988 
440.0 8.393 0.2791 16730.0 20310.0 233.3 62.54 71.84 366.1 13.7 0.0424 1.00939 
460.0 8.001 0.2661 18020.0 21710.0 236.6 65.02 74.20 374.4 14.2 0.0458 1.00895 
480.0 7.646 0.2543 19.350.0 23280.0 239.8 67.46 76.55 .382.4 14.7 0.0192 1.00855 

500.0 7.323 0.2435 20730.0 24840.0 242.9 69.85 78.87 390.2 15.2 0.0527 1.00819 
520.0 7.028 0.2337 22160.0 26440.0 246.1 72.20 81.14 397.9 15.7 0.0563 1.00786 
540.0 6.756 0.2247 23630.0 28080.0 249.2 74.49 83.38 405.3 16.2 0.0599 1.00755 
560.0 6.505 0.2163 25150.0 29770.0 252.2 76.73 8:5.:56 412.6 16.7 0.063:5 1.00727 
580.0 6.273 0.2086 26710.0 31500.0 255.3 78.90 87.69 419.7 17.1 0.0672 1.00701 
600.0 6.057 0.2014 28310.0 33280.0 258.3 81.00 89.75 426.7 17.6 0.0109 1.00611 

1.20 MPa isobar 

90.54a 651. 8 21.68 -14870.0 -14810.0 76.87 46.94 67.67 1993.0 1250.0 0.254 1.94426 
150.0 586.3 19.50 -10730.0 -10670.0 112.0 43.43 70.33 1593.0 254.0 0.203 1.82844 
160.0 574.8 19.11 -100:'0.0 -991'\1'\.0 111'\." 4'LO" 70.IG 1517.0 211.0 0.191 1.80860 
180.0 550.8 18.32 - 8601.0 -8535.0 125.0 42.73 72.40 1365.0 172.0 0.172 1.76799 
200.0 525.4 17.47 -7133.0 -7064.0 132.7 42.91 74.89 1211.0 \37.0 0.153 1.72552 
220.0 497.6 16.55 -5603.0 -5530.0 \40.0 43.56 78.77 1052.0 110.0 0.134 1.67999 
240.0 466.0 15.50 -3975.0 -3897.0 147.1 44.68 85.10 882.9 87.2 0.117 1.62913 
247.195b 454.3 15.11 -;1;182.0 -:1302.0 149.6 45.2.3 67.66 826./ 60.5 0.//1 1.61064 
247.195b 21.92 0.7289 6453.0 8099.0 195.7 42.40 62.54 249.5 8.00 0.0170 1. 02471 
250.0 21.27 0.7073 6597.0 8293.0 196.5 42.40 61.50 252.8 8.10 0.0172 1.02397 

260.0 19. ~~ 0.6592 7077.0 8897.0 198.8 42.73 59.47 262.5 8.45 0.0181 1.02232 
270.0 18.63 0.6196 7549.0 9486.0 201.1 43.29 58.45 271.2 8.78 0.0191 1.02097 
280.0 17.62 0.5860 8020.0 10070.0 203.2 44.02 58.04 279.1 9.11 0.0201 1.01982 
290.0 16.75 0.5569 8494.0 10650.0 205.2 44.87 58.04 286.4 9.44 0.0212 1.01883 
300.0 15.98 0.5314 8972 .0 11230.0 207.2 015.82 58.33 29.1.2 9.75 0.0224 1.01796 
310.0 15.29 0.5086 9456.0 11820.0 209.1 46.84 58.84 299.6 10.1 0.0236 1.01718 
320.0 14.68 0.4880 9948.0 12410.0 211.0 47.92 59.50 305.7 10.4 0.0248 1.01648 
330.0 14.12 0.4694 10450.0 13010.0 212.8 49.04 60.28 311.5 10.7 0.0261 1.01585 
340.0 13.60 0.4524 10960.0 13610.0 214.6 50.21 61.15 317.2 11 .0 0.0274 1.01527 
350.0 13.13 0.4368 11480.0 14230.0 216.4 51.40 62.10 322.6 11 .3 0.0288 1.01474 

360.0 12.70 0.4224 12010.0 14860.0 218.2 52.61 63.10 327.8 11.6 0.0302 1.01425 
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652 B. A. YOUNGLOVE AND J. F. ELY 

ThermophysicaJ properties of ethane Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diet. 

K kg/m3 mol/dm J llmol llmol J/(mol'K) 11(mo]'K) mls I,Pa'S W;(m'K) Canst. 

370.0 12.30 0.4090 12560.0 15490.0 219.9 53.84 64.15 332.9 11. 8 0.0316 1.01379 
380.0 11.92 0.3965 13110.0 16140.0 221.6 55.08 65.23 337.8 12 .1 0.0331 1.01337 
390.0 11.57 0.3849 13680.0 16800.0 223.4 56.33 66.34 342.6 12.4 0.0346 1.01297 
400.0 11.24 0.3740 14260.0 17470.0 225.1 57.59 67.47 347.3 12.7 0.0361 1.01260 
410.0 10.94 0.3637 14850.0 18150.0 226.7 58.84 68.62 351. 9 13.0 0.0377 1.01225 
420.0 10.65 0.3541 15450.0 18840.0 228.4 60.10 69.77 356.4 13.2 0.0393 1.01193 
440.0 10.11 0.3363 16690.0 20260.0 231. 7 62.59 72.10 365.1 13.8 0.0425 1.01133 
460.0 9.635 0.3204 17980.0 21720.0 235.0 65.06 74.43 373.5 14.3 0.0459 1.01079 
480.0 9.203 0.3060 19310.0 23230.0 238.2 67.49 76.75 381. 7 14.8 0.0493 1.01030 

500.0 8.810 0.2930 20700.0 24790.0 241.4 69.89 79.04 389.6 15.3 0.0528 1.00986 
520.0 8.451 0.2810 22120.0 26390.0 244.5 72.23 81.30 397.4 15.8 0.0564 1.001)'15 
540.0 8.121 0.2701 23600.0 28040.0 247.6 74.52 83.52 404.9 16.3 0.0600 1.00908 
560.0 7.817 0.2600 25120.0 29740.0 250.7 76.75 85.69 412.2 16.7 0.0636 1.00874 
580.0 7.536 0.2506 26680.0 31470.0 253.7 78.92 87.81 419.4 17.2 0.0673 1.00843 
600.0 7.275 0.2419 28290.0 33250.0 256.7 81.02 89.86 426.5 17.7 0.0710 1.00813 

1.40 MPa isobar 

90.57a 651.9 '-1 .IiR -14~70.0 -14ROO.O 76.R!! 41i.95 67 1i7 1993.0 12<;0.0 0.'-<;4, 1 .944."-
150.0 586.5 19.50 -10740.0 - 10660. 0 112.0 43.44 70.31 1594.0 255.0 0.203 1.82866 
160.0 574.9 19.12 -10030.0 -9959.0 116.5 43.07 70.81 1518.0 222.0 0.193 t.80884 
180.0 551.0 18.32 -8605.0 -8529.0 124.9 42.74 72.37 1366.0 173.0 0.172 1.76829 
200.0 525.6 17.48 -7139.0 -7058.0 132.7 42.92 74.84 1213.0 137.0 0.153 1.72591 
220.0 497.9 16 . .56 -5611.0 -.5526.0 140.0 43.58 78.68 ·10.~4.0 110.0 0.1~5 1.680.51 
240.0 466.4 15.51 -3986.0 -3896.0 147.1 44.69 84.90 886.1 87.5 0.117 1.62989 
250.0 448.3 14.91 -3118.0 -3024.0 150.6 45.45 89.71 795.9 77.4 0.108 1.60128 
252.599b 444.6 14.78 -2914.0 -2819.0 151.4 45.69 90.59 779.7 75.5 0.107 1.59536 
252.599b 25.73 0.8558 6537.0 8173.0 195.0 43.42 66.05 247.2 8.25 0.0178 1.02906 
255.0 25.01 0.8317 6669.0 8352.0 195.7 43.38 64.79 250.4 8.33 0.0180 1.02823 

260.0 24.05 0.7999 6922.0 8672.0 196.9 43.47 63.16 255.8 8.50 0.0184 1.02714 
270.0 22.44 0.7462 7416.0 9292.0 199.2 43.86 6 \. 11 265.5 8.84 0.0194 1.02529 
280.0· 21.11 0.7020 7903.0 9898.0 201.4 44.47 60.07 274.2 9.17 0.0204 1.02378 
290.0 19.98 0.6645 8389.0 10500.0 203.5 45.23 59.65 282.1 9.50 0.0215 1.02249 
300.0 19.00 0.6319 8877 .0 11090.0 205.6 116.11 59.65 289.4 9.82 0.0226 1.02138 
310.0 18.14 0.6033 9369.0 11690.0 207.5 47.08 59.93 296.3 10.1 0.0238 1.02040 
320.0 17.37 0.5778 9868.0 12290.0 209.4 48.12 60.42 302.7 10.4 0.0250 1.01953 
330.0 16.68 0.5548 10380.0 12900.0 211.3 49.22 61. 07 308.8 10.7 0.0263 1.01875 
340.0 16.05 0.5339 10890.0 13510.0 213.1 50.36 61.84 314.7 11.0 0.0276 1.01804 

350.0 15.48 0.5148 11420.0 14140.0 214.9 51.53 62.71 320.3 11.3 0.0290 1.01739 
360.0 14.95 0.4973 11950.0 14770.0 216.7 52.n 63.64 325.8 11.6 0.0304 1.01679 
370.0 14.47 0.4811 12500.0 15410.0 218.5 53.94 64.64 331.0 11.9 0.0318 1.01624 
380.0 14.01 0.4661 13060.0 16060.0 220.2 55.17 65.67 336.1 12.2 0.0333 1.01573 
390.0 13.59 0.4520 13630.0 16720.0 221.9 56.41 66.74 341.0 12.5 0.0348 1.01525 
400.0 13.20 0.4390 14210.0 17400.0 223.6 57.66 67.84 . 345.9 12.8 0.0363 1.01480 
410.0 12.83 0.4267 14800.0 18080.0 225.3 58.91 68.95 350.6 13.0 0.0378 1.01439 
420.0 12.48 0.4152 15400.0 18770.0 227.0 60.16 70.08 355.2 13.3 0.0394 1.01400 
440.0 11.85 0.3940 16650.0 20200.0 230.3 62.64 72.36 364.1 13.8 0.0427 1.01328 
460.0 11.28 0.3751 17940.0 21670.0 233.6 65.10 74.66 372.7 14.4 0.0460 1.01264 

480.0 10.77 0.3581 19280.0 23190.0 236.8 67.53 76.95 381.0 14.9 0.0494 1.01206 
500.0 10.30 0.3426 20660.0 24750.0 240.0 69.92 79.22 389.0 15.4 0.0529 1.01154 
520.0 9.879 0.3285 22090.0 26350.0 243.2 72.26 81.46 396.9 15.9 0.0565 1.01106 
540.0 9.491 0.3156 23570.0 28010.0 246.3 74.55 83.67 404.5 16.3 0.0601 1.01062 
560.0 9.133 0.3037 25090.0 29700.0 249.3 76.78 85.82 411.9 16.8 0.0637 1.01022 
580.0 8.802 0.2927 26650.0 31440.0 252.4 78.94 87.93 419.2 17.3 0.0674 1.00985 
600.0 8.496 0.2825 28260.0 33220.0 255.4 81.04 89.97 426.3 17.7 0.0711 1.00950 

1.60 MP" isobnr 

90.61 a 651.9 21.68 -14870.0 -14790.0 76.89 46.96 67.68 1993.0 1250.0 0.255 1.94438 
150.0 586.6 19.51 -10740.0 -10660.0 111 .9 43.45 70.29 1595.0 255.0 0.203 1.82887 
160.0 575.1 19.12 -10040.0 -9952.0 116.5 43.08 70.79 1519.0 222.0 0.193 1.80907 
180.0 551.2 18.33 -8610.0 -8522.0 124.9 42.76 72 .33 1368.0 173.0 0.172 1.76859 
200.0 525.8 17.49 -7144.0 -7053.0 132.7 42.94 74.79 1214.0 138.0 0.153 1.72630 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 653 

Thermophysical properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K kg/m.3 mol/dm3 J/mo] Jimol J/(mo!'K) J/(mo!'K) mls IIPa'S W/(m'K) Const. 

220.0 498.2 16.57 -5618.0 -5522.0 139.9 43.59 78.58 1056.0 110.0 0.135 1. 68104 
240.0 466.9 15.53 -3997.0 -3894.0 147.0 44.71 84.70 889.4 87.8 0.117 1.63066 
250.0 449.0 14.93 -3132.0 -:;U2~.U 150.0 4~.40 ~9.40 799.9 77. 7 0.109 1.6022~ 

257.468b 435.4 14.48 -2482.0 -2372.0 153.1 46.13 93.46 737.3 71.2 0.103 1.58096 
257.468b 29.67 0.9867 6603.0 8224.0 194.3 44.39 69.82 244.8 8.48 0.0187 1.03355 
260.0 28.75 0.9561 6749.0 8422.0 195.1 44.32 68.10 248.3 8.57 0.0188 1.03250 

265.0 27.58 0.9173 7013.0 8757.0 196.3 44.36 65.97 254.1 8.74 0.0193 1.03116 
270.0 26.56 0.8832 7272.0 9083.0 197.6 44.49 64.43 259.4 8.91 0.0197 1.02999 
280.0 24 .. 82 0.8254 7778.0 9717.0 199.9 44.96 62.48 269.1 9.24 0.0207 1.02801 
290.0 23.38 0.7776 8278.0 10340.0 202.0 45.62 61.50 277.7 9.57 0.0218 1.02636 
300.Q 22.l6 0.7369 5718.0 10950.0 204.1 46.4:3 61.12 285.0 9.89 0.0229 1.02497 

310.0 21.10 0.7016 9279.0 11560.0 206.1 47.34 61.13 292.8 10.2 0.0240 1.02376 
320.0 20.16 0.6704 9786.0 12170.0 208.1 48.34 61.43 299.7 10.5 0.0252 1.02269 
330.0 19.32 0.6425 10300.0 12790.0 210.0 49.40 61.93 306.1 10.8 0.0265 1.02174 
340.0 18.57 0.6174 10820.0 13410.0 211. 8 50.51 62.58 312.2 11.1 0.0278 1.02088 

350.0 17.88 0.5946 11350.0 14040.0 213.6 51.66 63.35 318.1 11.4 0.0292 1.02010 
360.0 17.25 0.5737 t 1890. 0 14680.0 215.4 52.84 64.21 323.7 11.7 0.0305 1.01939 
370.0 16.67 0.5545 12440.0 15330.0 217.2 54.05 65.14 329.2 12.0 0.0320 1.01873 
380.0 16.14 0.5367 13000.0 15980.0· 219.0 55.27 66 13 334.4 11.3 0.033<1 1.011111 

390.0 15.64 0.5202 13570.0 16650.0 220.7 56.50 67.15 339.5 12.6 0.034~ 1.01756 
400.0 15.18 0.5048 ·14160.0 17320.0 222.4 57.73 68.21 344.5 12.8 0.0364 1.01704 
410:0 14.75 0.4904 14750.0 180iO.{) 224.1 58.97 69.29 349.3 13.1 0.0380 1.01655 
420.0 14.34 0.4769 15360.0 18710.0 225.8 60.22 70.39 354.0 13.4 0.0396 1.01609 
430.0 13.96 0.4642 ·15970.0 19420.0 227.5 61.46 71.51 358.6 13.6 0.0412 1.01566 
440.0 13.60 0.4523 16600.0 20140.0 229.1 62.69 72.63 363.1 13.9 0.0428 1.0152'5 

460,0 12.94 0.4303 17900.0 21620.0 232.4 65.15 74.89 371.8 14.4 0.0461 1.01450 
480.0 12.34 0.4105 19240.0 23140;0 235.6 67.57. 77.16 380.3 14.9 0.0496 1.01383 
5QO.0 11.80 0.3926 2Q630.0 24700.0 .238.8 69.95 79.40 388.5 15.4 0.0530 1.01323 
520.0 11.31 0.3762 22060 .. 0 26310.0 242 .. 0 72.29 81.63 396.4 15.9 0.0566 1.01267 
540.0 to.86 0.3613 23540.0 27970.0 245.1 74.57 83.81 404.1 16.4 0.0602 1.01217 
560.0 10.45 0.3476 25060.0 29660.0 .248.2 76.80 85.95 411.6 16.9 0.0638 1.01170 
580.0 10.07 0.3349 26630.0 31100.0 251.2 78.97. 88.05 . -119.0 17.-1 0 .. 0675 1.01127 
600;0·· 9.718 0.3232 ·28240.0 33190.0 ,,254;3 81.06 90.08 426.2 17.8 0.0712 1.01087 

1.80 MPa isobar 

90.64a 651.9 21.68 -14860.0 -14780.0 76.90 46.96 67.69 1994.0 1260.0 0.255 1.94444 
150.0 586;7 19.51 10740.0 -10650;0 111.9 43.46 70.28 1596.0 256.0 0.203 1.82908 
200.0 526,1 17.50 -7150.0 -7047.0 132.6 42.95 74.74 1216.0 138.0 0,153 1.72668 
220.0 498.6 16.58 -5626.0 -5518:0 139.9 43.60 78.49 1059.0 111.0 0.135 1.68155 
240.0 467.4 15.54 -4009.0 -3893.0 147:0 44.72 84.51 892.6 88.1 0.118 1.63141 
250.0 449.6 14.95 -3146.0 -3026.0 150.5· 45.47 89.10 803.8 78.1 0.109 1.60320 
260.0 429.3 14.28 -2230.0 -2104;0 154.1 46.38 95.81 708.5 68.4 0.100 1.57155 
261.913b 426.5 14.18 -2079.0 -1952.0. 154.7 46.58 96.53 697.8 67.3 0.0992 1.56720· 
261.913b 33.74 1.122 6652.0 8256.0 193.7 -15.33 73.95 212.2 8.72 0.0195 1.03822 
265.0 32.46 1.080 6838.0 8505.0 ·194;·6 45.21 71.35 246.8 8.82 0,0197 1.03675 

270.0 31.08 1.033 7113.0 8855,0 195.9 45.22, 68.69 252.9 S.99 0.0201 1.03516 
275~0 29.87 0.9933 7381.0 9193.0 197.2 45.32 66.79 258.5 9.16 0.0206 1.033'78 
280.0 28.l!U 0.9519 1644.0 9524.0 195.4 45.:50 65.40 263.1 9.32 0.0210 1.03256 
290.0 26;'98 0.8973 8162.0 10170.0 .200.6 46.04 63.65 273.1 9.65 0.02~1 1.03047 
300.0 25;47 0,8469 8674.0 10800.0 202.8 46.76 62.78 281.6 9.97 0.0232 1.02874 
310.0 24.17 0.8037 9186.0 11430.0 204.8 47.62 62.47 289.4 10.3 0.0243 1.02725 
315.0 23.58 0.7843 9443.0 11740.0 205.8 48.08 62.46 293.0 10.4 0.0249 1.02659 
320.0 23.04 0.7661 9701.0 12050.0. 206.8 48.57 62.52 296.6 10.6 0.0255 1.02596 
330.0 22.04 0.7328 10220.0 12680.0 20S.7 49.59 62.85 303.3 10.9 0.0267 1.02482 
340.0 21.14 0.7030 10750.0 13310.0 210.6 50.68 63.37 309.8 11.2 0.0280 1.02380 

350.0 20.33 0.6761 11280.0 13940.0 212.5 51.80 64.04 315.9 11.5 0.0293 1.02288 
360.0 19.59 0.6516 11830.0 14590,0 214.3 52.96 64.81 321.7 11.8 0.0307 1.02204 
370.0 18.92 0.6291 12380.0 15240.0 216.1 54.15 65.67 327.3 12.1 0.0321 1.02127 
380.0 18.29 0.6084 12940.0 15900.0 217.8 55.36 66.60 332.7 12.4 0.0336 1.02057 
390.0 17.72 0.5892 13520.0 16570.0 219.6 56.58 67.58 338.0 12.6 0.0351 1.01991 
400.0 17;15 0.5714 14100.0 17250.0 ZZL3 57.61 63.60 343.0 12.9 0.0366 1.01931 
410.0 16.68 0.5548 14700.0 17950.0 223.0 59.04 69.64 348.0 13.2 0.0381 1.01874 

.. ",f: 
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11/,1\ B. A. YOUNGLOVE AND J. F. ELY 

rlwi moph.vsiCfll properties of ethane . Continued 
__ .. ______ o 

T Density Uensity E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mo!/dm 3 limo! limo! ll(mo!'K) J1(mo!'K) m/s liPa's W/(m'K) Const. 

420.0 16.22 0.5393 15310.0 18650.0 224.7 60.28 70.72 352.8 13.5 0.0397 1.01821 
430.0 15.78 0.5247 15930.0 19360.0 226.4 61.51 71.80 357.5 13.7 0.0413 1.01771 
440.0 15.36 0.5109 16560.0 20080.0 228.0 62.74 72.91 362.1 14.0 0.0430 1.01724 

460.0 14.61 0.4857 17860.0 21560.0 231.3 65.19 75.13 311.0 14.5 0.0463 1.01639 
480.0 13.93 0.4631 19200.0 23090.0 234.6 67.61 77 .36 379.6 15.0 0.0497 1.01562 
'100.0 n.:n 0.4427 ?O'i9O.O 24h60.0 ?:n.R h9.9~ 79 59 ,87 9 1'i 'i o.os:n 1.(149) 
520.0 12.75 0.4241 22030.0 26270.0 240.9 72.32 81.79 395.9 16.0 0.0567 1.01429 
540.0 12.24 0.4072 23510.0 27930.0 244.1 74.60 83.96 403.7 16.5 0.0603 1.01372 
560.0 11.77 0.3916 25030.0 29630.0 247.2 76.83 86.09 411.3 17.0 0.0639 1.01319 
580.0 11.34 0.3772 26600.0 31370.0 250.2 78.99 88.17 418.7 17.4 0.0676 1.01270 
600.0 10.94 0.3639 28210.0 33160.0 253.2 81.08 90.19 426.0 17. 9 0.0713 1.01225 

2.00 MPa isobar 

90.67a 652.0 21. 68 14860.0 -14770.0 76.90 46.97 67.69 1994.0 1260.0 0.255 1.94450 
150.0 586.8 19.52 -10750.0 -1()640.0 111.9 43.48 70.26 1597.0 256.0 0.203 1.82930 
200.0 526.3 17.50 -7156.0 -7041.0 132.6 42.97 74.68 1218.0 138.0 0.153 1.72706 
220.0 498.9 16.59 -5634.0 -5513.0 139.9 43.62 78.40 1061.0 111 .0 0.135 1.68207 
210.0 ~67.9 15.56 4020.0 3891 .0 146.9 44.73 84.3:> 895.8 88.4 0.118 1.63216 
250.0 450.2 14.97 -3160.0 -3026.0 150.5 45.47 88.81 807.7 78.4 0.109 1.60415 
260.0 430.1 14.30 -2248.0 -2108.0 154.1 46.38 95.30 713.4 68.8 0.101 1.57281 
266.011 b 417.9 13.90 -1697.0 -1553.0 156.2 47.02 99.87 660.8 63.8 0.0959 1.55391 
266.011 b 37.97 1.263 6687.0 8271.0 193.1 46.24 78,52 239.5 8.96 0.0203 1.04309 
l1U.u :30.11 1.2.01 OY36.0 8602.0 lY4.3 46.0~ 14.44 245.6 Y.OY 0.0"1.06 1.04U'I:> 

275.0 34.50 1.147 7222 .0 8965.0 195.7 46.03 71.27 252.1 9.25 0.0210 1.03909 
280.0 33.12 1.101 7500.0 9316.0 196.9 46.11 69.02 257.9 9.41 0.0214 1.03750 
290.0 30.81 1.025 8038.0 9990.0 199.3 46.50 66.18 268.3 9.74 0.0224 1.03485 
300.0 28.94 0.9624 8566.0 10640;0 201.5 47.12 64.68 277.5 10.1 0.0235 1.03270 
310.0 27.37 0.9102 9089.0 11290.0 203.6 47.91 63.95 285.8 10.4 0.0246 1.03090 
315.0 26.67 0.8869 9351.0 11610.0 204.6 48.34 63.78 289.7 10.5 0.0251 1.03010 
320.0 26.02 0.8652 9613.0 11920.0 205.6 48.81 63.72 293.4 10.7 0.0257 1.02936 
330.0 24.83 0.8258 10140.0 12560.0 207.6 49.79 63.84 300.6 11.0 0.0269 1.02800 
340.0 23.78 0.7908 10670.0 13200.0 209.5 50.84 64.21 307.3 11.3 0.0282 1.02680 
350.0 22.84 0.7594 11210.0 13850.0 211.4 51.95 64.76 313.6 11.6 0.0295 1.01573 

360.0 21.98 0.7310 11760.0 14500.0 213.2 53.09 65.44 319.7 11.9 0.0309 1.02475 
370.0 21.20 0.7051 12320.0 15160.0 215.0 54.26 66.22 325.5 12.2 0.0323 1.02387 
380.0 20.49 0.6812 12890.0 15820.0 216.8 55.45 67.09 331.0 12.4 0.0338 1.02305 
390.0 19.82 0.6593 13460.0 16500.0 218.6 56.66 68.02 336.4 12.7 0.0352 1.02230 
400.0 19.21 0.6389 14050.0 17180.0 220.3 57.88 68.99 341.6 13.0 0.0368 1.02160 
410.0 18.64 0.6200 14650.0 17880.0 222.0 59.11 70.00 346.7 13.3 0.0383 1.02096 
420.0 18.11 0.6023 15260.0 18580.0 223.7 60.34 71.04 351.6 13.5 0.0399 1.02035 
430.0 17.61 0.5857 15880.0 19300.0 225.4 61.57 72.11 356.4 13.8 0.0415 1.01979 
440.0 17.14 0.5701 16520.0 20030.0 227.1 62.79 73.18 361.1 14.1 0.0431 1.01926 
460.0 16.29 0.5416 17820.0 21510.0 230.4 65.23 75.37 370.2 14.6 0.0464 1.01829 

480.0 15.52 0.5161 19160.0 23040.0 233.6 67.64 77 .57 378.9 15.1 0.0498 1.01742 
500.0 14.83 0.4931 20560.0 24610.0 236.8 70.02 79.77 387.3 15.6 0.0533 1.01663 
520.0 14.20 0.4722 22000.0 26230.0 240.0 72.35 81.95 395.5 16.1 0.0568 1.01592 
540.0 13.63 0.4532 23480.0 27890.0 243.1 74.63 84.10 403.4 16.6 0.0604 1.01528 
560.0 13.10 0.4357 25000.0 29590.0 246.2 76.85 86.22 411.0 17.0 0.0640 1.01468 
580.0 12.6Z 0.4196 26570.0 31340.0 249.3 79.01 88.29 418.5 17.5 0.0677 1.01414 
600.0 12.17 0.4047 28180.0 33130.0 252.3 81.10 90.30 425.8 17.9 0.0714 1.01363 

2.50 MPa isobar 

90.75" 652.1 21.69 -14860.0 -14750.0 76.93 46.99 67.71 1995.0 1260.0 0.255 1.94465 
150.0 587.1 19.53 -10750.0 -10620.0 111. 9 43.51 70.22 1599.0 257.0 0.204 1.82983 
200.0 526.9 17.52 -7170.0 -7027.0 132.5 43.00 74.56 1222.0 139.0 0.154 1.72802 
220.0 499.7 16.62 -5653.0 -5502.0 139.8 43.65 78.17 1067.0 112.0 0.136 1.611335 
240.0 469.0 15.60 -4047.0 -3886.0 146.8 44.76 83.88 903.6 89.2 0.119 1.63399 
250.0 451.7 15.02 -3194.0 -3027.0 150.3 45.50 88.12 817.1 79.2 0.110 1.60646 
260.0 432.1 14.37 -2292.0 -2118.0 153.9 46.39 94.12 725.2 69.7 0.102 1.57586 
270.0 409.1 13.61 -1317.0 -1133.0 157.6 47.48 103.7 624.4 60.5 0.0926 1.54039 
275.0 395.5 13.15 -787.0 -597.0 159.6 48.16 111.4 568.2 55.7 0.0878 1.51964 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 655 

Therrnophysical properties of ethane Continued 

T Density Density H S Cv Cp 
K kg/m3 molldm3 J/mol J/mol J/(rnol'K) J/(mol'K) m/s flPa-s W/(m'K) Const. 

275.086b 396.9 13.20 -813.2 -623.8 159.5 48.14 109.9 576.0 56.2 0.0884 1.52182 
275.086b 49.35 1. 641 6718.0 8241.0 191. 7 48.44 92.78 232.4 9.60 0.0225 1.05628 
280.0 46.00 1.530 7068.0 8702.0 193.4 48.02 83.81 241. 3 9.72 0.0227 1.05238 

285.0 43.65 1.452 7385.0 9108.0 194.8 47.88 78.65 648.6 9.86 0.0630 1.04965 
290.0 41.69 1. 386 7688.0 9492.0 196.1 47.88 75.14 255.1 10.0 0.0234 1.04737 
295.0 ~O.OO 1.330 7981 0 9R1>1.0 197.4 47.9& 72.65 261.1 10.2 0.0239 1.04542 
300.0 38.53 1.281 8268.0 10220.0 198.6 48.17 70.84 266.5 10.3 0.0244 1.04372 
310.0 36.03 1.198 8828.0 10910.0 200.9 48.72 68.51 276.5 10.6 0.0254 1.04084 
315.0 34.95 1.162 9105.0 11260.0 202.0 49.07 67.79 281.0 10.8 0.0259 1.03960 
320.0 33.97 1.130 9380.0 11590.0 203.0 49.46. 67.27 285.3 10.9 0.0264 1.03846 
325.0 :;:;.Uo 1.U99 96:5.5.0 j 1930.0 204.1 49.158 66.92 289.5 11.1 0.0210 1.03142 

330.0 32.22 1.071 9929.0 12260.0 205.1 50.33 66.70 293.4 11. 2 0.0276 1.03645 
335.0 31.44 t .045 10200.0 12600.0 206.1 50.80 66.59 297.2 11.4 0.0282 1.03555 
340.0 30.70 1.021 10480.0 12930.0 207.1 51.29 66.57 300.9 11.5 0.0288 1.03471 
350.0 29.36 0.9765 11030.0 13590.0 209.0 52.33 66.75 307.9 11.8 0.0301 1.03317 
360.0 28.17 0.9368 11600.0 14260.0 210.9 53.41 67.15 314.6 12.1 0.0314 1.03181 
370.0 27.09 0.90lO 12160.0 14940.0 212.7 54.54 67.71 320.9 12 .. 4 0.0328 1.03058 
380.0 26.12 0.8685 12740.·0 15620.0 214.6 55.70· 68.40 326.9 12.7 0.0342 1.02946 
390.0 25.22 0.8388 13330.0 16310.0 216.3 56.SS 69.18 332 .6 119 0_03'" 1.02844 
400.0 24.40 0.8115 13920.0 ·17000.0 21B.1 58.07 70.03 338.2 13.2 0.0372 1.02750 
410.0 23.64 0.7862 14530.0 17710.0 219.8 59.28 70.94 343.6 13.5 0.0387 1.02663 

420.0 22.93 0.7627 15140.0 18420.0 221.6 60.49 71.90 348.8 13.7 0.0403 1.02583 
4JU.U :lot • .t1S 0.7408 115770.0 191:10.0 223.3 61.10 1Z.89 3.53.8 14.0 0.0418 1.02508 
440.0 21.66 0.7203 16410;0 19880.0 225.0 62.92 73.90 358.7 14.3 0.0435 1.02438 
450.0 21.08 0.7011 17060.0 20620.0 226.6 64.13 74.93 363.5 14.5 0.0451 i .02372 
460.0 20.54 0.6830 17720.0 21380.0 228.3 65.34 75.98 368.2 14.8 0.0468 1.02310. 
480.0 19.54 0.6499 19070.0 2292Q.0 231.6 67.74 78.10 377.3 15.3 0.0501 1.02197 
500.0 18;65 0;6201 20470.0 24500.0 234.8 70.10 80.24 386.0 15:8 0.0536 1.020YS 
520.0 17.84 0.5932 21910.0· 26130.0 238.0 72.42 82.36 394.4 16.3 0.0571 1.02004 
540.0 17.10 0.5688 23400.0 27800.0 241.1 74.69 84.47 402.5 16.8 0.0607 1.01920. 
560.0 16 ;43· 0.5465 24930.0 29510.{) 244.2 76.91 86.55 410.3 17.2 0.0643 1.01844 

580.0 15.82 0.5260 26510.0 31260.0 247.3 79.07 88.59 418.0 17.7 0.0680 1.01774 
600.0 15.25 0.5070 28120.0 33050.0 250.4 81.16 90.57 425.5 18.1 0.0717 1.01710 

3.00 hlP" isobar 

90.83a 652.2 21.69 -14860.0 ,14720.0 76.95 47.00 67.72 1996.0 1260.0 0.255 1.94481 
150.0 587.5 19.54 -10760.0 -10610.0 111. 8 43.54 70.18 1602.0 258.0 0.204 1.83036 
200;0 527.5 17.54 -7183.0 -7012.0 132.5 ·43.03 74.43 1227.0 140.0 0.154 1.72896 
220;0 500.5 16.64 -5671.0 -5491.0 139.7 43.68 77.96 1()72.0 112.0 0.136 1.684f:11 
240;0 470.2 15.64 -4073.0 -3881. 0 146.7 44.78 83.46 911.3 89.9 0.119 1.63579 
250;0 453.1 15.07 -3227.0 -3027.0 150.2 45.52 87.48 826.3 80.0 0.111 1.60870 
260.0 434.0 14.43 -2334.0 -2126.0 153.7 46.39 93.05 736.7 70.6 0.102 1.57879 
270.0 411.8 13.70 -1376.0 -.1157.0 157.4 47.46 101.6 639.4 61.5 0.0938 1.54453 
275.0 398.9 13.27 -859.5 -633.4 159.3 48.10 108.1 586.2 56.9 0.0891 1.52483 
280.0 384.1 12.77 -305.2 -70.4 161.3 48.86 117.9 527.7 52.2 0.0842 1.50235 

282.0 377.3 12.55 -68.4 170.7 162.2 49.20 123.4 502.2 50.2 0.0821 1.49223 
282~90Bb 375.8 12.50 6.3 246.3 162.5 49.32 123.9 498.5 49.8 0.0817 1.49003 
282.90Bb 62.31 2.072 6674.0 8122.0 190.3 50.60 113.9 225.0 10.3 0.0254 1.07144 
285.0 59.56 1.981 6868.0 8383.0 191.2 50.20 104.2 230.2 10.3 0.0252 1.06820 
286;0 58.65 1.951 6948.0 8486.0 191.6 50.08 101.2 232.2 10.3 0.0252 1.06714 
290.0 55.54 1. 847 7247.0 8871.0 192.9 49.73 92.19 239.5 10.4 0.0253 1.06349 
295.0 52.43 1.744 7592.0 9313.0 194.4 49.52 85.11 247.4 10.5 0.0255 1.05985 
300.0 49:89 1.659 7918.0 9726.0 195.8 49.46 80.46 254.4 10.7 0.0260 1.05689 
305.0 47.75 1.588 8231.0 10120.0 197.1 49.53 77.23 260.7 10.8 0.0286 1.05440 
310.0 45.89 1.526 8534.0 10500.0 198.3 49.69 74.89 266.5 10.9 '0.0267 1.05224 

315.0 44~26 1.472 8831.0 10870.0 199.5 49.93 73.17 271.8 11.1 0.0269 1.05033 
320,0 42.79 1.423 9124.0 11230;0 200.7 50.22 71.89 276.9 11.2 0.0273 1.04864 
325.0 41.47 1.379 9414.0 11590.0 201.8 50.56 70.94· 281.6 11.3 0.0278 1.04711 
330.0 40.27 1.339 9702.0 11940.0 202.9 50.93 70.24 286.1 11.5 0.0283 1.04571 
335;0 39.16 1.302 9988.0 12290.0 203.9 51.35 69.74 290.4 11.6 0.0289 1.04443 
340.0 38.14 1.268 10270.0 12640.0 204.9 51.79 69.39 294.5 11.8 0.0295 1.04325 
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656 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysica! properties of ethane . Continued 

-
T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mol/dm3 J/mo! J/mo! J/(mo!'K) J/(mo!'K) m/s /-LPa'S W/(m'K) Const. 

345.0 37.19 1.237 10560.0 12990.0 206.0 52.25 69.17 298.5 11. 9 0.0301 1.04216 
350.0 36.31 1.207 10850.0 13330.0 206.9 52.74 69.06 302.3 12.1 0.0307 1.04114 
360.0 34.70 1.154 11420.0 14020.0 20S.9 53.76 69.09 30').5 12.3 0.0320 1.03929 
370.0 33.27 1.106 12000.0 14710.0 210.S 54.84 69.37 316.3 12.6 0.0333 1.03764 

380.0 31.98 1.064 12590.0 15410.0 212.6 55.95 69.83 322.8 12.9 0.0347 1. 03617 
390.0 30.82 1.025 13180.0 16110.0 214.5 57.10 70.44 328.9 13.2 0.0361 1.03483 
400.0 29.76 0.9896 13790.0 16820.0 216.3 58.27 71.15 334.8 13.4 0.0376 1.03362 
410.0 28.78 0.9572 14400.0 17530.0 218.0 59.45 71.94 340.5 n.7 0.0391 1.03250 
420.0 27.88 0.9273 15020.0 18260.0 219.8 60.65 72.80 346.0 14.0 0.0407 1.03147 
430.(1 27.05 0.8995 15660.0 18990.0 n1.5 61.85 73.70 351.3 H.2 0.0422 1.03051 
440.0 26.27 0.8737 16300.0 19730.0 223.2 63.05 74.65 356.4 14.5 0.0438 1.02962 
450.0 25.54 0.8495 16950.0 20480.0 224.9 64.25 75.62 361.4 14.7 0.0455 1.02879 
460.0 24.86 0.8269 17620.0 21240.0 226.6 65.45 76.61 366.3 15.0 0.0471 1.02802 
480.0 23.62 0.7855 18980.0 22800.0 229.9 67.83 78.65 375.7 15.5 0.0505 1.02660 

500.0 22.51 0.7486 20380.0 24390.0 233.1 70.18 80.71 384.7 16.0 0.0539 1.02534 
520.0 21.51 0.7154 21830.0 26030.0 236.3 72.49 82.78 393.3 16.5 0.0574 1.02420 
540.0 20.61 0.6854 23320.0 27700.0 239.5 74.75 84.85 401.7 16.9 0.0610 1.02317 
560.0 19.78 0.6580 24860.0 29420.0 242.6 76.97 86.89 409.7 17.4 0.0646 1.02224 
580.0 19.03 0.6329 26440.0 31180.0 245.7 79.12 88.89 417.5 17.9 0.0682 1.02138 
600.0 18.34 0.6098 28050.0 32970.0 248.7 81.20 90.85 425.2 18.3 0.0719 1.02059 

3.50 MP" i.ubar 

90.91 3 652.3 21.69 ·14860.0 -14700.0 76.97 47.02 67.73 1997.0 1260.0 0.255 1.94496 
150.0 587.8 19.55 ·10770.0 -10590.0 111.8 43.57 70.14 1604.0 259.0 0.204 1.83088 
200.0 528.1 17.56 -7197.0 -6998.0 132.4 43.07 74.31 1231.0 140.0 0.155 1.72990 
220.0 501.2 16.67 -5690.0 -5480.0 139.6 43.71 77.75 1078.0 113.0 0.137 1.68585 
240.0 471.3 15.67 -4099.0 -3876.0 146.6 44.81 83.06 918.8 90.7 0.120 1.63755 
250.0 454.5 15. I 1 -3258.0 -3027.0 150.1 45.54 86.88 835.3 80.8 0.112 1.61087 
260.0 435.8 14.49 -2375.0 -2133.0 153.6 46.40 92.08 747.6 71.5 0.103 1. 58160 
270.0 414.4 13.7S -1431.0 -1177.0 157. :2 47.44 99.78 653.6 61.6 0.0948 1.54841 
275.0 402.1 13.37 -926.5 -664.8 159.0 48.06 105.4 602.8 58.1 0.0904 1.52959 
280.0 388.1 12.91 -390.3 -119.2 161.0 48.77 113.3 548.0 53.5 0.0856 1.50850 

285.0 371.7 12.36 193.3 476.4 163.1 49.62 126.1 486.9 48.7 0.0806 1.48389 
286.0 368.0 12.24 318.3 604.3 163.6 49.82 129.7 473.6 47.7 0.0796 1.47834 
288.0 359.9 11.97 579.9 872.3 164.5 50.26 138.9 445.3 45.5 0.0776 1.46634 
289.805b 353.5 11.76 797.7 1095.0 165.3 50.64 146.7 424.8 44.0 0.0763 1.45683 
289.805b 77.63 2.582 6545.0 7901.0 188.8 52.81 150.0 217.3 11.2 0.0303 1.08958 
290.0 76.42 2.541 6593.0 7970.0 189.0 52.63 144.4 218.6 11.1 0.0299 1.08814 
292.0 73.08 2.430 6801.0 8241.0 189.9 52.16 127.6 223.9 11.1 0.0294 1.08417 
294.0 70.35 2.339 6988.0 8484.0 190.8 51. 81 116.6 228.6 11. 1 0.0292 1.08093 
296.0 68.03 2.262 7162.0 8709.0 191.5 51.54 108.7 232.9 11.1 0.0290 1.07818 
298.0 66.02 2.195 7326.0 8920.0 192.2 51.33 102.7 236.8 11.1 0.0291 1.07580 

300.0 64.23 2.136 7483.0 9121.0 192.9 51.17 98.06 240.4 11.1 0.0292 1.07369 
305.0 60.50 2.012 7849.0 9589.0 194.5 50.93 89.83 248.5 11.2 0.0359 1.06929 
310.0 57.47 1.911 8193.0 10020.0 195.9 50.87 84.50 255.7 11.3 0.0288 1.06574 
312.0 56.41 1.876 8326.0 10190.0 196.4 50.89 82.87 258.3 11.4 0.0286 1.06450 
314.0 55.41 1.M3 &456.0 10360.0 196.9 50.n &1.45 260.9 11.4 0.0285 1.06333 
320.0 52.75 1.754 8839.0 10830.0 198.4 51.10 78.16 268.0 11.6 0.0286 1.06021 
325.0 50.83 1.690 9149.0 11220.0 199.6 51.33 76.20 273.5 11. 7 0.0289 1.05797 
330.0 49.12 1.634 9454.0 11600.0 200.8 51.62 74.73 278.6 11.8 0.0293 1.05598 
335.0 47.58 1.582 9756.0 11970.0 201.9 51.95 73.63 283.4 11.9 0.0298 1.05419 
340.0 46.18 1.536 10050.0 12330.0 203.0 52.33 72.81 288.0 12.1 0.0303 1.05256 

345.0 44.90 1.493 10350.0 12700.0 204.0 52.74 72.20 292.4 12.2 0.0308 1.05107 
350.0 43.72 1.454 10650.0 13060.0 205.1 53.18 71.77 296.6 12.3 0.0314 1.04970 
355.0 42.62 1.417 10940.0 13410.0 206.1 53.65 71.48 300.6 12.5 0.0320 1.04843 
360.0 41.60 1. 383 11240.0 13770.0 207.1 54.13 71.30 304.5 12.6 0.0326 1.04724 
370.0 39.75 1.322 11840.0 14480.0 209.0 55.15 71.22 311.8 12.9 0.0339 1.04510 
380.0 38.10 1.267 12430.0 15200.0 210.9 56.22 71.41 318.8 13.1 0.0353 1.04320 
390.0 36.63 1. 218 13040.0 15910.0 212.8 57.33 71.81 325.3 13.4 0.0367 1.04150 
400.0 35.29 1.174 13650.0 16630.0 214.6 58.47 72.35 331.6 13.7 0.0381 1.03996 
410.0 34.08 1.133 14270.0 17360.0 216.4 59.63 73.01 337.6 13.9 0.0396 1.03856 
420.0 32.96 1.096 14900.0 18090.0 218.2 60.81 73.75 343.3 14.2 0.0411 1.03728 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 657 

Thermophysical properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K kglm;) mo!/dm3 llmol limo! J!(mo]'K) 11(mo!'K) mls MPa'S W/(m'K) Const. 

430.0 31.93 1.062 15540.0 18830.0 219.9 61. 99 74.56 348.9 14.5 0.0426 1. 03610 
440.0 30.98 1.030 16190.0 19580.0 221.7 63.18 75.42 354.2 14.7 0.0442 1.03500 
450.0 30.09 1.001 16850.0 20340.0 223.4 64.37 76.33 359.4 15.0 0.0458 1.03399 
460.0 29.26 0.9731 17510.0 21110.0 225.1 65.55 77.26 364.5 15.2 0.0475 1.03304 
470.0 28.49 0.9473 18190.0 21890.0 226.7 66.74 78.22 369.4 15.5 0.0491 1.03215 
480.0 27.76 0.9230 18880.0 22680.0 228.4 67.92 79;20 374.2 15.7 0.0508 1.03131 
500.0 26.42 0.8786 20300.0 24280.0 231 .. 7 70.26 81.19 383.5 16.2 0.0542 1.02978 
520.0 25.22 0.8387 21750;0 25920.0 234.9 72.56 83.21 392.4 16.7 0.0577 1.02842 
540.0 24.14 0.8028 23250.0 27610.0 238.1 74.82 85.23 400.9 17.1 0.0613 1.02718 
560.0 23.16 0.7701 24790.0 29330.0 241.2 77.02 87.23 409.2 17.6 0.0649 1.02606 

580.0 22.26 0.7403 26370.0 31100.0 244.3 79.17 89.20 417.1 18.1 0.0685 1.02504 
600.0 21.44 0.7129 27990.0 32900.0 247.3 81.25 91.13 424.9 18.5 0.0722 1.02411 

4.00 MPa isobar 

90.99a 652.4 21.69 -14860.0 -14670.0 76.99 47.03 67.75 1998.0 1260.0 0.255 1.94511 
150.0 588.1 19.56 -10770.0 -10570.0 111.7 43.60 70.09 1607.0 260.0 0.205 1. 83141 
200.0 528.6· 17.58 -7211.0 -6983.0 132.3 43.10 74.19 1235.0 141.0 0.155 1.73082 
220.0 502.0 16.69 -5708.0 -5468.0 139.5 43.74 77.55 1084.0 114.0 0.137 1.68707 
240.0 472.4 15.71 -4124.0 -3870.0 146:5 44.84 82.67 926.2 91.4 0.121 1.63927 
250.0 455.8 15.16 -3289.0 -3025.0 149.9 45.56 86.32 844.0 81.6 0.112 1.61299 
260.0 437.5 14.55 -2414.0 ·2139.0 153;4 46.41 91.19 758.2 72.4 0.104 1.58430 
270.0 416.8 13.86 -1483.0 -1195.0 157.0 47A3 98.19 667.0 63.5 0.0958 1.55208 
275.0 405 .. 0 13.47 -989.0 -691.9· 158.8 48.02 103.1 618.3 59.2 0.0915 1.53402 
280~0 391. 8 13.03 -467.6 -160.6 160.7 48.70 109.8 566.5 54.8 0.0870 1.51406 

285.0 376.7 12;53 91. 8 411.0 162.8 49.49 119.6 510.1 50.2 0.0823 1.49132 
290.0 358.4 11.92 711.'7 1047.0 165.0 50,47 136 8 &<15,9 45,3 0.0775 1.&f..tOl 
292:0 349.5 11.62 987.6 1332.0 165.9 50.96 148.5 416.6 43.1 0.0759. 1.45090 
294.0 339;0 11.27 1291.0 1646.0 ·167.0 51.55 166.8 383.8 40.7 0.0748 1.43566 
295.980b 327.9 10.91 1603.0 1969.0 168.1 52.21 193.5 351.7 38.3 0.0746 1.41952 . 
295.980b 97.05 3.227 6300.0 7540.0 186.9 55.14 228.0 209.2 12.3 0.0404 1.11291 
300.0 84.99 2.827 6868.0 8283.0 189,4 53.64 144.3 222.9 12.0 0.0378 1.09838 
302.0 81.43 2.708 7078.0 8555.0 190.3 53.23 129.2 227.9 11.9 ,0.Oj85 1.09411 
304.0 78.47 2.610 7270.0 8803.0 191.2 52.92 . 118.9 232.3 11.9 0.0425 1.09057 
306.0 75.94 2;525 7449.0 9033;0· 191.9 52.68 111.3 236.4 11.9 0.0463 1.08756 

308.0 73.73 2.452 .7618.0 9249.0 ·192.6 52.50 105.4 240.2 11.9 0.0358 1.08492 
310.0 71.76 2.386 7779.0 9455.0. 193.3 52.36 100.8 243.7 lL9 0.0333 1.08259 
312.0 69.99 2.328 7935.0 9653.0 193;9 52.26 97.04 247.0 11.9 0.0321 1.08048· 
314.0 68.38 2.274 8085.0 9844.0 194.5 .52.19 93.92 250.1 11.9 0.0314 1.07858 
316.0 66.90 2.225 8231.0 10030.0 195.1 52.15 91.29. 253.1 11.9 0.0310 1.07.683 
318.0 65.53 2.179 8374.0 10210.0 195.7 52.13 89.05 255.9 12.0 0.0307 1.07521 
320.0 64.26 2.137 8514;0 10390.0 196.2 52.13 87.12 258.7 12.0 0.0306 1.07371 
322.0 63;08 2.098 8651.0 . 10560;0 196.8 52.15 85.45 261.3 12.0 0.0305 1.07232 
324.0. 61 .. 97 2.061 8786.0 10730.0 197.3 52.19 84.00 263.8 12.1 0.0305 1.07101 
330.0 59,.00· 1.%2 9162.0 11220.0 .'196.8 52.39 80.59 270.9 ·12.2 0.0306 1.06752 

335.0 56.86 1. 891 9503.0 11620;0 200.0 52.64 78.55 276.4 ·12.3 0.0309 1.06501 
340.0 54.95 1.827 .9818.0 12010.0 201.1 52.94 .77.01 281. 5 12.4 0.0313 1.06277 
345.0 53.23 1.770 10130.0 12390 .. 0 202.3 ·53.28 75.85 286.4 12.5 0.0318 1.06076 
350.0 51.67 1. 718 10440.0· 12770;0 203.3. 53.67, 74.97 291.0 12.7 0.0323 1.05894 
355.0 50.24 1.671 10740.0 13140.0 204.4 54.08. 74.32 295.3 12.8 0.0328 1.0$727 
360.0 48.92 1.627 11050.0 13510.0 205.4 54.53 73.84 299.5 12.9 0.0334 1.05573 
365.0 47,70 1.586 11360.0 13880.0 ·206,5' 54.99 73.51 303.6 13.0 0.0340 1.05431 
370,0 &6,'\6 t,5411 11660,0 14'&0,0 '07.5 5548 73 30 307,5 13::1 0.0346 1,05'98 
380.0 44.49 1.480 12270;0 14980;.0 '209.4 56.50 73 . .15 314.9 13.4 0.0359 1.05058 
390.0 42.66 1.419 12890~0 15710.0 21L3 57.57 73.29 321.8 13,7 0.0372 1.04846 

400.0 41.02 1.364 13510.0 16440.0 213.2· 58.68 73.64 328.4 13.9 0.0386 1.04655 
410.0 39.S3 1.315 14140.0 17180.0 215.0 59.81· 74.14 334.7 14.2 0.0401 1.04484 
420.0 38 ;.17 1.270 14780.0 17930,0 216.8 . 60.97 74.75 340.8 14.4 0.0416 1.04327 
430;0 36~93 1.228 15420.0 18680.0 218,6 62.13 75.46 346.6 14.7 0.0431 1.04184 
440;0 35~ 79 1.190 16070.0 19440.0 220.3' 63.31 76.23 352.2 14.9 0.0446 1.04052. 
450.0 34.72 1.155 16740.0 20200.0 222.0 64.48 77 .06 357.6 15.2 0.0462 1.03930 
460.0 33.73 1.122 17410.0 20980.0 223.7 65.66 77 .94 362.8 15;4 0.0479 1.03816 
470.0 32.81 1.091 18100.0 21760.0 225.4 66.84 78.84 361.9 15;7 0.0495 1.03710 

.~·t··. 

J. Phy •. Chem.;Ref. Data, Vol. 16; No.4, 1987 



fi!,11 B. A. YOUNGLOVE AND J. F. ELY 

11:I'rlll I1 physit:ai properties of ethane - Continued 

DenSIty Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 moi/dm.3 J/mo! J/mo! Jl(mo!·K) JlCmol'K) mi. IJPa-s W/(m·k.) Const. 

480.0 31. 95 1.062 18790.0 22550.0 227.1 68.01 79.77 372.8 15.9 0.0512 1.03611 
500.0 30.37 1.010 20210.0 24170.0 230.4 70.34 81.69 382.4 16.4 0.0546 1.03430 

520.0 28.96 0.9631 21670.0 25820.0 233.6 72.63 83.64 391.5 16.9 0.0580 1.03268 
540.0 27.70 0.9210 23170.0 27510.0 236.8 74.88 85.61 400.2 17.3 0.0616 1.03124 
560.0 26.55 0.8829 24720.0 29250.0 240.0 77 .08 87.57 408.7 17.8 0.0651 1.02993 
580.0 25.50 0.8482 26.300.0 .310Z0.0 243.1 79.22 89.50 416.8 15.2 0.0688 1.02873 
600.0 24.55 0.8163 27930.0 32830.0 246.1 81.30 91.41 424.7 18.7 0.0724 1.02764 

4.50 MPa isobar 

91.07a 652.5 21.70 -14850.0 -14650.0 77 .01 47.05 67.76 2000.0 1260.0 0.255 1.94526 
100.0 642.9 21. 38 -14240.0 -14030.0 83.43 47.29 69.20 1957.0 831.0 0.250 1.92791 
150.0 588.4 19.57 -10780.0 -10550.0 111. 7 43.63 70.05 1609.0 261.0 0.20S 1.83193 
200.0 !I?c).7. 17.60 _72,)4 0 -6968.0 132 2 43 13 74.08 1240.0 141.0 o 156 1 73174 
220.0 502.7 16.72 -5725.0 -5456.0 139.5 43.78 77.36 1089.0 114.0 0.138 1.68828 
240.0 473.4 15.74 -4149.0 -3863.0 146.4 44.86 82.31 933.5 92.1 0.121 1.64096 
250.0 457.1 15.20 -3319.0 -3023.0 149.8 45.58 85.79 852.6 82.3 0.113 1.61505 
260.0 439.2 14.61 ·2452.0 -2144.0 153.3 46.42 90.37 768.5 73.2 0.105 1.58691 
270.0 419.0 13.93 -1533.0 -1210.0 156.5 47.4Z 96.76 679.6 64 . .5 0.0968 1.55;5;56 
280.0 395.2 13.14 -538.7 -196.3 160.5 48.64 106.9 583.6 55.9 0.0883 1. 51914 

285.0 381.1 12.67 1.6 356.7 162.4 49.38 114.8 530.7 51.6 0.0837 1.49787 
290.0 364.6 12.12 588.0 959.2 164.5 50.26 127.2 472.6 47.0 0.0792 1.47317 
292.0 356.9 11.87 841.6 1221.0 165.4 50.68 134.7 447.0 45.0 0.0775 1.46185 
294.0 348.4 11.59 1111.0 1500.0 166.4 51.15 144.7 419.6 42.9 0.0761 1.44928 
296.0 338.6 11.26 1403.0 1803.0 167.4 51. 71 159.5 389.5 40.7 0.0754 1.43495 
298.0 326.8 10.87 1730.0 2144.0 168.5 52.39 184.2 355.5 38.2 0.0759 1.41784 
199.0 119 7 106~ 1914.0 1338.0 169 2 52.81 204.8 336.2 36 7 o 0768 1.40758 
300.0 311.2 10.35 2123.0 2558.0 169.9 53.33 238.2 314.4 35.1 0.0786 1.39540 
301.0 300.1 9.981 2374.0 2825.0 170.8 54.02 305.8 288.4 33.1 0.0812 1.37973 
301.5 292.8 9.736 2532.0 2994.0 171.4 54.49 379.4 272.6 31. 8 0.0830 1.36928 

301.561 b 293.8 9.770 2517.0 2978.0 171.3 54.43 362.6 275.2 32.0 0.0832 1.37073 
301.561b 125.9 4.188 5826.0 6901.0 184.3 57.75 527.8 200.7 14.1 0.0661 1.14831 
305.0 103.6 3.447 6615.0 7921.0 187.7 55.59 196.9 216.3 13.1 0.110 1.12091 
306.0 100.4 3.339 6759.0 8107.0 188.3 55.26 177.0 219.5 13.0 0.0810 1.11696 
307.0 97.63 3.2.17 6890.0 8276.0 188.9 54.97 162.5 222.3 12.9 0.0587 1.11360 
308.0 95.21 3.166 7012.0 8433.0 189.4 54.73 151.5 225.0 12.8 0.0505 1.11067 
309.0 93.06 3.095 7126.0 8580.0 189.8 54.51 142.7 227.5 12.8 0.0460 1.10807 
310.0 91.12 3.030 7234.0 8719.0 190.3 54.33 135.5 229.9 12.7 0.0430 1.10573 
311.0 89.35 2.971 7337.0 8852.0 190.7 54.17 129.5 232.1 12.7 0.0409 1.10360 
312.0 87.73 2.918 7436.0 8978.0 191.1 54.02 124.5 234.2 12.7 0.0394 1.10165 

314.0 84.83 2.821 7624.0 9219.0 191.9 53.79 116.3 238.3 12.6 0.0372 1.09817 
316.0 82.31 2.737 7801.0 9445.0 192.6 53.61 110.1 242.0 12.6 0.0357 1.09514 
318.0 80.06 2.662 7970.0 9660.0 193.3 53.47 105.1 245.5 12.6 0.0347 1.09246 
320.0 78.04 2.595 8132.0 9866.0 193.9 53.37 101.0 248.8 12.6 0.0340 1.09005 
322.0 76.21 2.534 8289.0 10060.0 \94.6 53.31 97.64 251.9 12.6 0.0335 1.08786 
324.0 74.53 2.479 8441.0 10260.0 195.2 53.27 94.81 254.9 12.6 0.0332 1.08586 
326.0 72.98 2.427 8590.0 10440.0 195.7 53.25 92.39 257.7 12.6 0.0329 1.08402 
328.0 71.54 2.379 8735.0 10630.0 196.3 53.25 90.31 260.5 12.6 0.0327 1.08231 
330.0 70.20 2.335 8878.0 10810.0 196.8 53.28 88.51 263.1 12.7 0.0326 1.08072 
332.0 68.95 2.293 9018.0 10980.0 197.4 53.32 86.94 265.6 12.7 0.0326 1.07924 

135.0 67.20 2.235 9225.0 11240.0 198.1 53.40 84.92 269.3 12.7 0.0326 1.07717 
340.0 64.60 2.148 9561.0 11660.0 199 4 53.61 82.:HI 1750 12, g o On7 1.07410 
345.0 62.30 2.072 9890.0 12060.0 200.6 53.87 80.30 280.4 12.9 0.0330 1.07139 
350.0 60.25 2.004 10210.0 12460.0 201.7 54.19 78.79 285.4 13.0 0.0334 1.06898 
355.0 58.40 1.942 10530.0 12850.0 202.8 54.55 77.64 290.2 13.1 0.0338 1.06680 
360.0 56.71 1. 886 10850.0 13240.0 203.9 54.95 76.77 294.7 13.2 0.0343 1.06482 
365.0 S:L 16 1.834 11170.0 13620.0 Z04.9 5:5.38 76.12 Z99.1 13.4 0.0345 1.06301 
370.0 53.73 1.787 11480.0 14000.0 206.0 55.83 75.64 303.2 13.5 0.0354 1.06133 
375.0 52.40 1.743 11790.0 14380.0 207.0 56.30 75.30 307.3 13.6 0.0359 1.05978 
380.0 51.17 1.702 12110.0 14750.0 208.0 56.79 75.07 311.1 13.7 0.0365 1.05834 

390.0 48.92 1.627 12740.0 15500.0 209.9 57.82 74.91 318.5 14.0 0.0378 1.05572 
400.0 46.93 1.561 13370.0 16250.0 211..8 58.89 75.01. 325.5 14.2 0.0391 1.053~O 

J. Phys. Chern. Ret. Data, Vol. 16, No.4, 1987 



THERMOPHYSICAL PROPERTIES OF FLUIDS 659 

Thermophysical properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mal J/mo] J/(mo]'K) J/(ma]'K) mls Il Pa-S W/(m'K) Const. 

410.0 45.14 1.501 14000.0 17000.0 213.7 60.00 75.34 332.1 14.5 0.0406 1.05132 
420.0 43.52 1.447 14650.0 17760.0 215.5 61.13 75.81 338.4 14.7 0.0421 1.04945 
430.0 42.04 1.398 15300.0 18520.0 217.3 62.28 76.40 344.4 14.9 0.0436 1.04774 
440.0 40.69 1.353 15960.0 19290.0 219.1 63.44 77.07 350.2 15.2 0.0451 1.04617 
450.0 39.44 1. 312 16630.0 20060.0 220.8 64.60 77 .82 355.8 15.4 0.0467 1.04472 
460.0 38.28 1.273 17310.0 20840.0 222.5 65.77 78.63 361.2 15.7 0.0483 1.04338 
470.0 37.20 1.237 18000.0 21630.0 224.2 66.9.3 79.47 366.5 15.9 0.0499 1.04214 
480.0 36.19 1.204 18690.0 22430.0 225.9 68.10 80.35 371.6 16.2 0.0515 1.04098 

490.0 .1"i.2"i 1.172 19400.0 21240.0 227.1'i 1'i9.21'i 81.26 371'i.5 ll'i.4 0.0532 1.03989 
500.0 34.36 1.143 20120.0 24060.0 229.2 70.41 82.19 381.4 16.6 0.0549 1.03887 
520.0 32.73 1.089 21590.0 25720.0 232.5 72.10 84.07 390.1 17.1 0.0584 1.03100 
540.0 31.28 1.040 23090.0 27420.0 235.1 74.94 85.99 399.6 17.5 0.0619 1.03533 
560.0 29.96 0.9963 24640.0 29160.0 238.9 17.13 87.91 408.2 18.0 0.0654 1.03382 
580.0 28.76 0.9565 26230.0 30940.0 242.0 79.27 89.81 416.5 18.4 0.0691 1.03245 
600.0 27.61 0.9202 27860.0 32150.0 245.0 81.35 91.68 424.5 18.9 0.0721 1.03120 

4.60 MPa isobar 

91.09a 652.5 21.70 -14850.0 -14640.0 77.02 47.05 67.76 2000.0 1260.0 0.255 1.94529 
150.0 588.5 19.57 -10780.0 10550.0 111.6 43.63 70.05 1610.0 261.0 0.205 1.83204 
200.0 529.3 17.60 -7227.0 -6965.0 132.2 43.14 74.05 1240.0 142.0 0.156 1. 73192 
220.0 502.11 16.72 -57211.0 -5~5A.O 1311.A H: 78 77.32 10110.0 114.0 0.1;:19 1.68852 
240.0 473.6 15.75 -4154.0 -3862.0 146.4 44.87 82.24 934.9 92.2 0.121 1.64129 
250.0 457.4 15.21 -3325.0 -3023.0 149.8 45.58 85.69 854.2 82.5 0.113 1.61546 
260.0 439.6 14.62 -2459.0 -2145.0 153.2 46.42 90.21 770.5 73.4 0.105 1.58742 
270.0 419.5 13.95 -1543.0 -1213.0 156.7 47.42 96.52 682.3 64.7 0.0970 1.55623 
280.0 395.8 13.16 -552.2 -202.8 160.4 48.63 106.3 586.8 56.1 0.0885 1.52011 
285.0 381.9 12.10 -15.3 346.9 162.4 49.36 114.0 534.6 51.8 0.0840 1.49909 

290.0 365.1 12.16 565.6 943.9 164.4 50.23 125.1 471.4 47.3 0.0195 1.47483 
292.0 358.2 11. 91 815.8 1202.0 165.3 50.63 132.6 452.5 45.3 0.0778 1.46377 
294.0 349.9 11.64 1081.0 1476.0 166.3 51.09 141.8 425.8 43.3 0.0764 1.45158 
296.0 340.5 11.32 1365.0 1772.0 167.3 51.62 154.8 396.8 41.2 0.0756 1.43782 
298.0 329.4 10.96 1680.0 2100.0 168.4 52.26 175.5 364.5 38.8 0.0759 1.42167 
299.0 322.9 10.74 1855.0 2283.0 169.0 52.64 191. 7 346.4 37.4 0.0768 1.41222 
300.0 31"i.3 10.49 2047.0 24R6.0 1/\9.7 5::\.10 21"i.R :n6.5 35.9 0.07113 1.4013'). 
301.0 306.1 10.18 2268.0 2720.0 110.4 53.61 251.0 303.9 34.2 0.0809 1.38812 
301.5 300.4 9.990 2391.0 2857.0 170.9 54.02 292.0 291.0 33.2 0.0827 1.38009 
302.0 293.6 9.761 2545.0 3016.0 171.4 54.46 350.0 276.3 32.0 0.0850 1. 37041 

302.5 284.5 9.461 2731.0 3217.0 172 .1 55.04 472.3 258.8 30.5 0.0877 ] .35769 
302.612b 284.3 9.455 2740.0 3227.0 172 .1 55.06 468.9 258.8 30.5 0.0884 1. 35742 
302.612b 134.5 4.473 5669.0 6697.0 183.6 58.32 725.1 198.9 14.7 0.0766 1.15898 
305.0 112.2 3.73] 6384.0 7617.0 186.6 56.40 246.7 211. 7 13.5 0.128 1.13136 
306.0 107.7 3.582 6560.0 7844.0 187.4 55.96 210.5 215.3 13.3 0.0926 1.12589 
306.~ 1O~.6 3.:519 66J9.U 194IJ.V 1111.7 :;:;'.77 In.7 :.l17.U 13.3 0.0744 1.U358 
307.0 104.1 3.462 6713.0 8042.0 188.0 55.60 187.0 218.5 13.2 0.0652 1.12147 
308.0 101.1 3.361 6852.0 8220.0 188.6 55.30 170.3 221.5 13.1 0.0552 1.11777 
309.0 98.42 3.273 6979.0 8384.0 189.1 55.04 157.8 224.2 13.0 0.N97 1.11456 
310.0 96.09 3,196 7097.0 8537.0 189.6 54.81 147.9 226.8 13.0 0.0461 1.11174 

311.0 94.00 3.126 7209.0 8681.0 190.1 54.62 140.0 229.2 12.9 0.0435 1.10921 
312.0 92.11 3.063 1315.0 8817.0 190.5 54.45 133.4 231.5 12.9 0.0415 1.10693 
314.0 88.78 2.953 7515.0 9013.0 191.3 54.16 123.2 235.7 12.8 0.0388 1.10291 
316.0 85.92 2.857 7702.0 9312.0 192.1 53.94 115.5 239.6 12.8 0.0371 1.09947 
318.0 83.41 2.774 1878.0 9536.0 192.8 53.78 109.5 243.3 12.7 0.0359 1.09646 
320.0 81.11 2.699 8046.0 9750.0 193.5 53.65 104.7 246.7 12.1 0.0350 1.09319 
322.0 19.16 2.632 8209.0 9956.0 194.1 53.56 100.8 250.0 12.1 0.0343 1.09138 
324.0 77.32 2.571 8365.0 10150.0 194.7 53.50 97.58 253.0 12.7 0.0339 1.08919 
326.Q 75.64 2.51.5 5;515.Q 103;50.0 19;5.3 :l3.47 94.62 2:l0.0 12.7 0.0336 1.0&71& 
328.0 14.08 2.464 8667.0 10530.0 195.9 53.46 92.41 258.8 12.8 0.0333 1.08533 

330.0 72.64 2.416 8812.0 10720.0 196.4 53.41 90.44 261.5 12.8 0.0332 1.08361 
332.0 71.29 2.371 8955.0 10900.0 191.0 53.50 88.61 264.1 12.8 0.0331 1.08201 
334.0 70.03 2.329 9096.0 11010.0 191.5 53.54 87.12 266.6 12.8 0.0330 1.08051 
340.0 66.65 2.216 9507.0 11580.0 199.0 53.15 83.49 273.7 12.9 0.0331 1.07652 
345.0 64.22 2.136 9840.0 11990.0 200.2 54.00 81.30 279.2 13.0 0.0333 1.07364 
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flt.O B. A. YOUNGLOVE AND J. F. ELY 

TlJcrmophysicaJ properties of ethane Continued 
•• e __ ·_··_·······_··,····_ ._-- -----

Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/moJ J/moJ J/(mo!·K) J/(mo!'K) mls fl.Pa'S W/(m'K) Const. 

350.0 62.05 2.064 10170.0 12400.0 201.4 54.30 79.64 284.3 13.1 0.0336 1.07109 
355.0 60.10 1.999 10490.0 12790.0 202.5 54.65 78.38 289.2 13.2 0.0340 1.06880 
360.0 58.33 1.940 10810.0 13180.0 203.6 55.04 77.41 293.8 13.3 0.0345 1.06672 
365.0 56.71 1.886 11130.0 13570.0 204.7 55.46 76.68 298.2 13.4 0.0350 1.06481 
370.0 55.21 1.836 11440.0 13950.0 205.7 55.90 76.14 302.4 13.5 0.0355 1.06306 

375.0 53.83 1.7Qfl 11760.0 11330.0 206.7 56.37 15.15 306.5 13.7 0.0361 l.uo144 
380.0 52.54 1. 747 12070.0 14710.0 207.7 56.85 75.48 310.4 13.8 0.0367 1.05994 
390.0 50.20 1.670 12700.0 15460.0 209.7 57.87 75.25 317.9 14.0 0.0380 1.05721 
400.0 48.14 1.601 13340.0 16210.0 211.6 58.94 75.31 324.9 14.3 0.0393 1.05480 
410.0 46.28 1.539 13980.0 16970.0 213.4 60.04 75.58 331.6 14.5 0.0407 1.05265 
420.0 44.61 1.483 146:W.U 17720.0 215.3 61.16 76.02 337.9 14.8 0.0422 1.05070 
430.0 43.08 1.433 15280.0 18490.0 217.1 62.31 76.59 344.0 15.0 0.0437 1.04893 
440.0 41.68 1.386 15940.0 19260.0 218.8 63.46 77.25 349.8 15.2 0.0452 1.04731 
450.0 40.39 1.343 16610.0 20030.0 220.6 64.62 77 .98 355.5 15.5 0.0467 1.04582 
460.0 39.20 1.304 17290.0 20820.0 222.3 65.79 78.77 360.9 15.7 0.0483 1.04444 

470.0 38.09 1.267 17980.0 21610.0 224.0 66.95 79.60 366.2 16.0 0.0500 1.04316 
480.0 37.05 1.232 18670.0 22410.0 225.7 68.12 80.47 371.3 16.2 0.0516 1.04196 
490.0 36.08 1.200 19380.0 23220.0 227.4 69.28 81. 37 376.3 16.4 0.0533 1.04084 
500 0 35.16 1.16'1 20100.0 24040.0 229.0 70.4.1 ~:.l.2~ 381.2 16.7 0.0550 1.03979 
520.0 33.49 1.114 21570.0 25700.0 232.3 72.71 84.16 390.5 17.1 0.0584 1.03787 
540.0 32.00 1.064 23080.0 27400.0 235.5 74.95 86.07 399.5 17.6 0.0619 1.03615 
560.0 30.64 1.019 24630.0 29140.0 238.6 77.15 87.98 408.2 18.0 0.0655 1.03460 
580.0 29.42 0.9783 26220.0 30920.0 241. 8 79.28 89.87 416.5 18.S fl.Of\Ql 1.03320 
600.0 26.29 U.941U 27850.0 32740.0 244.8 81.36 91. 74 424.5 18.9 0.0727 1.03191 

4.70 MPa isobar 

91.11" 652.5 21.70 -14850.0 -14640.0 77.02 47.06 67.77 2000.0 1260.0 0.255 1.94532 
150.0 588.5 19.57 -10780.0 ·10540.0 111.6 43.64 70.04 1610.0 262.0 0.205 1.83214 
200.0 529.4 17.61 -7229.0 -6963.0 132.2 43.14 74.03 1241.0 142.0 0.156 1.73211 
220.0 503.0 16.73 -5732.0 -5452.0 139.4 43.79 77.28 1091.0 115.0 0.138 1.68876 
240.0 473.8 15.76 -4159.0 -3861.0 146.3 44.87 82.17 936.3 92.4 0.121 1.64163 
250.0 457.6 15.22 -3331.0 -3022.0 149.8 45.59 85.59 855.9 82.6 0.113 1.61586 
260.0 439.9 14.63 -2467.0 -2145.0 153.2 46.43 90.06 772.5 73.5 0.105 1.58793 
270.0 419.9 13.96 1552.0 -1216.0 156.7 47.42 96.26 684.8 64.9 0.0972 1.55690 
280.0 396.5 13.18 -565.6 -209.1 160.4 48.62 105.8 590.1 56.4 0.0888 1.52106 
285.0 382.1 12.73 -:n.~ 337.4 162.3 49.34 113.2 538.5 52.1 0.0843 1. 50029 

290.0 366.8 12.20 543.8 929.1 164.4 50.20 124.3 482.2 47.6 0.0798 1.47643 
292.0 359.5 11. 95 790.8 1184.0 165.2 50.59 130.7 457.8 45.7 0.0781 1.46562 
294.0 351.4 11.69 1051.0 1453.0 l()f\.2 51.03 139.1 431.8 43.7 0.0767 1.45317 
296.0 342.4 11.39 l330.0 1743.0 167.1 51.54 150.8 403.8 41.6 0.0758 1.44051 
298.0 331. 8 1 t .04 1635.0 2060.0 168.2 52.14 168.5 372.8 39.3 0.0760 1.42518 
300.0 318.8 10.60 1982.0 2425.0 169.4 52.91 200.1 337.4 36.6 0.0781 1.40642 
301.0 310.7 10.33 2184.0 2639.0 170.1 53.40 228.5 316.9 35.1 0.0805 1.39480 
302.0 300.6 9.997 2420.0 2890.0 171.0 54.02 280.0 293.4 33.3 0.0845 1.38040 
302.5 294.2 9.785 2560.0 3041.0 171.5 54.43 327.0 279.8 32.1 0.0873 1.37136 
303.0 286.2 9.517 2729.0 3223.0 172.1 54.94 413.4 264.0 30.8 0.0911 1.36003 

303.2 282.2 9.383 2810.0 3311.0 172.4 55.21 474.1 256.7 30.2 0.0929 1.35439 
303.4 277 .3 9.223 2905.0 3415.0 172.7 55.52 571.1 248.6 29.4 0.0949 1.34765 
303.6 271.1 9.015 3024.0 3546.0 173.1 55.93 758.6 239.1 28.5 0.0972 1.33899 
303.643b 272.7 9.067 3000.0 3518.0 173.0 55.82 689.7 241.6 28.7 0.0978 1.34115 
303.643b 145.5 4.837 5461.0 6433.0 182.6 58.91 1152.0 197.2 15.4 0.0933 1.17270 
305.0 124.0 4.122 l'i075.0 7215.0 185.2 57.11 355.1 206.3 14.2 0.1.50 1.14586 
305.5 120.1 3.995 6203.0 7379.0 185.7 57.07 303.9 208.6 14.0 0.198 1.14114 
306.0 117.0 3.890 6314.0 7522.0 186.2 56.79 269.4 210.7 13.8 0.106 1.13724 
306.5 114.3 3.800 6413.0 7650.0 186.6 56.54 244.3 212.6 13.7 0.0841 1.13392 
307.0 111.9 3.722 6504.0 7767.0 187.0 56.32 225.2 214.4 13.6 0.0728 1.13101 

307.5 109.8 3.651 6588.0 7876.0 187.4 56.12 209.9 216.1 13.5 0.0657 1.12842 
308.0 107.9 3.588 6667.0 7977.0 187.7 55.93 197.5 217.7 13.5 0.0607 1.12608 
309.0 104.5 3.477 6813.0 8165.0 188.3 55.61 178.4 220.7 13.3 0.0539 1.12200 
310.0 101.7 3.381 6946.0 8336.0 188.9 55.34 164.2 223.5 13.2 0.0495 1.11850 
311.0 99.15 3.297 7069.0 8494.0 189.4 55.10 153.3 226.1 13.2 0.0464 1.11545 
312.0 96.91 3.223 7185.0 8643.0 189.8 54.90 144.5 228.6 13.1 0.0440 1.11272 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 661 

Thermophysical properties of ethane - Continued 

T Density Density E II S Cv C p Sound Vise. Therm. Die!. 

K kg/m3 molldm3 J/mo] J/mol Jl(mol'K) J/(lllOI'K) m/s /lPa's W/(m'K) Const. 

313.0 94.88 3.155 7294.0 8784.0 190.3 54.72 137.3 230.9 13.0 0.0422 1. 11027 
314 .0 93.0~ 3.09·1 7399.0 8918.0 190.7 54 56 131 3 733 1 130 0.040R 1 .1OR04 
316.0 89.78 2.986 7597.0 9171.0 191.5 54.30 121. 8 237.2 12.9 0.0386 1.10411 
318.0 86.95 2.892 7782.0 9407.0 192.3 54.10 114.6 241.0 12.9 0.0371 1.\0071 

320.0 84.46 2.809 7957.0 9630.0 193.0 53.94 108.9 244.6 12.9 0.0360 1.09772 
3U.\J 8.Lt4 2.73':> aI2:5.0 9644.0 193.6 :53.5;\ lQ4.4 245.0 12.9 0.0353 1.09506 
324.0 80.23 2.668 8287.0 10050.0 194.3 53.75 100.6 251.2 12.9 0.0347 1.09265 
326.0 78.40 2.607 8444.0 10250.0 194.9 53.70 97.47 254.2 12.9 0.0343 1.09046 
328.0 76.71 2.551 8596.0 10440.0 195.5 53.67 94.79 257.1 12.9 0.0340 1.08845 
330.0 75.15 2.499 8745.0 10630.0 196.0 53.67 92.50 259.9 12.9 0.0337 1.08660 
332.0 73.70 2.451 8891.0 10810.0 196.6 53.68 90.52 262.6 12.9 0.0336 1.08487 
334.0 72.35 2.406 9035.0 10990.0 197.1 53.71 88.80 265.2 12.9 0.0335 1.08326 
340.0 68.75 2.286 9452.0 11510.0 198.7 53.89 84.77 272.4 13.0 0.0334 1.07899 
345.0 66.17 2.200 9790.0 11930.0 199.9 54.13 82.36 278.0 13.1 0.0336 1.07594 

350.0 63.88 2.124 10120.0 12330.0 201.1 54.42 80.53 283.2 13.2 0.0339 1.07324 
355.0 61.83 2.056 10450.0 12730.0 202.2 54.75 79.14 288.2 13.3 0.0343 1.07083 
360.0 59.97 1.994 10770.0 13120.0 203.3 55.13 78.07 292.8 13.4 0.0347 1.06864 
365.0 58.27 1.938 11090.0 13510.0 204.4 55.54 77.26 297.3 13.5 0.0352 1.06665 
370.0 56.71 1.886 11410.0 13900.0 205.4 55.97 76.65 301.6 13.6 0.0357 1.06482 
375.0 55.27 1.838 11720.0 14280.0 206.4 56.44 76.21 305.7 13.7 0.0363 1.06312 
380.0 53.92 1.793 12040.0 14660.0 207.4 56.91 75.90 309.7 13.8 0.0369 1.06155 
390.0 51.50 1.713 12670.0 15420.0 209.4 57.92 75.59 317.2 14.1 0.0381 1.05872 
400.0 4<).35 1.641 13310.0 16170.0 211. :~ <;8.9R 7S.60 324.3 14.3 0.0394 1.05621 
410.0 47.43 1.577 13950.0 16930.0 213.2 60.08 75.84 331.0 14.6 0.0408 1.05398 

420.0 45.70 1.520 14600.0 17690.0 215.0 61.20 76.24 337.4 14.8 0.0423 1.05197 
430.0 44.12 1.467 15250.0 18450.0 216.8 62.34 76.78 343.6 15.1 0.0438 1.05014 
440.0 42.G8 1.419 15910.0 19230.0 216.G G3.49 77.42 349.5 15.3 0.0453 1.04847 
450.0 41. 35 1.375 16590.0 20000.0 220.3 64.65 78 .13 355.1 15.5 0.0468 1.04693 
460.0 40.12 1.334 17270.0 20790.0 222.1 65.81 78.91 360.6 15.8 0.0484 1.04550 
470.0 38.97 1.296 17960.0 21580.0 223.8 66.97 79.73 365.9 16.0 0.0500 1.04418 
480.0 37.91 1.261 18660.0 22380.0 225.5 68.14 80.59 371.1 16.2 0.0517 1.04295 
490.0 36.91 1.227 19360.0 23190.0 227.1 69.29 81.48 376.1 16.5 0.0534 1.04180 
500.0 35.97 1.196 20080.0 24010.0 228.8 70.44 82.39 381.0 16.7 0.0551 1.04072 
520.0 34.25 1.139 21550.0 25680.0 232.1 72.72 84.25 390.4 17.2 0.0585 1.03874 

540.0 32.72 1.088 23060.0 27380.0 235.3 74.96 86.14 399.4 17.6 .0.0620 1.03698 
560.0 31.33 1.042 24610.0 29130.0 238.4 77 .16 88.05 408.1 18.1 0.0656 1.03539 
580.0 30.07 1.000 26210.0 30910.0 241.6 79.29 89.93 416.4 18.5 0.0692 1.03394 
600.0 28.92 0.9618 27840.0 32720.0 244.6 81.37 91.79 424.5 18.9 0.0728 1.03263 

4.85 MPa isobar 

91.13a 652.5 21.70 -14850.0 -14630.0 77 .03 47.06 67.77 2000.0 1260.0 0.255 1.94537 
150.0 588.6 19.57 -10790.0 -10540.0 111.6 43.65 70.03 1611.0 262.0 0.205 1.83230 
200.0 529.6 17.61 -7233.0 -6958.0 132.2 43.15 74.00 1243.0 142.0 0: 156 1.73238 
220.0 503.3 16.74 -5738.0 -5448.0 139.4 43.80 77.22 1093.0 115.0 0.138 1.68912 
240.0 474.2 15.77 -4166.0 -3859.0 146.3 44.88 82.06 938.5 92.6 0.122 1.64212 
250.0 458.0 15.23 -3340.0 -3022.0 149.7 45.59 85.44 858.4 82.9 0.114 1.61646 
260.0 440.4 14.64 -2478.0 -2146.0 153.2 46.43 89.83 77<;.<; 71.R 0.101i 1.5RRIiR 
270.0 420.5 13.99 1566.0 -1220.0 156.7 47.42 95.89 688.4 65.1 0.0975 1.55789 
280.0 397.4 13.22 -585.3 -218.3 160.3 48.61 10S.1 594.8 56.7 0.0891 1.52246 
285.0 383.9 12.77 -56.2 323.7 162.2 49.32 In. 1 544.1 52.4 0.0847 1.50205 

290.0 368.3 12.25 512.1 90S:1 164.2 50.15 122.4 489.1 48.0 0.0803 1.47876 
295.0 349.4 11.62 1142.0 1560.0 166.5 51.19 140.2 427.2 43.3 0.0766 1.45077 
296.0 345.0 11.47 1280.0 1703.0 167.0 51.43 145.6 413.6 42.2 0.0761 1.44429 
298.0 335.1 11.15 1572.0 2007.0 168.0 51.99 160.0 384.5 40.0 0.0761 1.42996 
300.0 323.4 10.76 1897.0 2348.0 169.1 52.67 183.3 351.9 37.6 0.0779 1.41300 
301.0 316.4 10.52 2079.0 2540.0 169.8 53.09 201.9 333.7 36.2 0.0800 1.40296 
302.0 308.3 10.25 2282.0 2755.0 170.5 53.58 230.4 313.7 34.7 0.0836 1.39125 
303.0 298.1 9.913 2519.0 3008.0 171.3 54.21 280.6 290.8 32.9 0.0899 1.37682 
303.5 291.7 9.702 2659.0 3159.0 171. 8 54.61 324.8 277 .8 31.8 0.0951 1.36785 
304.0 283.9 9.441 2824.0 3338.0 172 .4 55.11 401.3 263.0 30.5 0.103 1. 35681 

304.2 280.1 9.313 2902.0 3423.0 172.7 55.35 451.0 256.4 29.9 0.108 1.35146 
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Thermophysical properties of ethane Continued 

T Density Density E Il S Cv Cp Sound Visco Therm. Die:. 

K kg/m3 molldm3 J/mo! J/mo! Jl(mo!'K) J!(mol'K) m/s /JPa's W/(m'K) Canst. 

304.4 275.6 9.165 2991.0 3520.0 173.0 55.64 523.4 249.2 29.2 0.114 1.34525 
304.6 270.2 8.986 3096.0 3635.0 173.4 55.99 640.3 241.1 28.4 0.122 1.33775 
304.8 263.1 8.75J 3229.0 3783.0 173.9 56.44 867.8 231.8 27.4 0.135 1 .32798 
304.9 258.4 8.594 3316.0 3880.0 174.2 56.74 1095.0 226.3 26.7 0.145 1.32150 
305.0 252.1 8.383 3431.0 4010.0 174.6 57.13 1569.0 219.8 25.9 0.158 1.31279 
305.1 241.1 8.019 3627.0 4232.0 175.3 57.78 3469.0 210.8 24.4 0.181 1.29786 
305.147b 234.1 7.784 3754.0 4377.0 175.8 58.17 6861.0 206.5 23.6 0.198 1 .28832 
30:5. 147b 177 .9 :5.91:"l 4~24.U 5644.U 18U.0 59.74 7616.0 195.1 18.0 0.219 1.21405 
310.0 111. 7 3.713 6680.0 7986.0 187.6 56.23 201.2 218.3 13.8 0.0556 1.13069 

311.0 t08.1 3.596 6828.0 8177.0 188.2 55.91 181. 8 221.3 13.6 0.0515 1.12639 
312.0 105.1 3.496 69/'i4.0 R1'il.0 , 88 8 55 6d 167 3 224.0 13.S O.O~B~ 1.1:ll72 
313 .0 102.5 3.409 7090.0 8513.0 189.3 55.40 156.1 226.6 13.4 0.0460 1.11950 
'314.0 100.1 3.330 7208.0 8664.0 189.8 55.20 147.1 229.0 13.4 0.0441 1.11665 
315.0 98.03 3.260 7319.0 8807.0 190.2 55.02 139.7 231.3 13.3 0.0425 1.11408 
316.0 96.10 3.196 7426.0 8944.0 190.7 54.86 133.5 233.5 13.2 0.0413 1.11174 
318.0 92.69 3.082 7627.0 9200.0 191.5 54.60 123.7 237.6 13.2 0.0393 1.10761 
320.0 89.74 2.984 7815.0 9440.0 192.2 54.40 116.3 241.4 13.1 0.0379 1.10406 
322.0 87.14 2.898 7993.0 9667.0 192.9 54.25 ] 10.5 245.0 13.1 0.0368 1.10094 
324.0 84.83 2.821 8164.0 9883.0 193.6 54.13 105.8 248.4 13.1 0.0360 1.09815 

326.0 82.73 2.751 8328.0 10090.0 194.2 54.05 101.9 251.6 13.1 0.0354 ],09565 
328.0 80.82 2.688 8486.0 10290.0 194.8 54.00 98.65 254.6 13.1 0.0350 1.09336 
330.0 79.07 2.630 8641.0 10490.0 195.4 53.97 95.91 257.5 13.1 0.0347 1.09127 
332.0 77 .45 2.576 8792.0 10670.0 196.0 53.97 93.55 260.3 13.1 0.0344 1.08933 
334.0 7S.95 2.526 8939.0 10860.0 196.6 5J.98 91.51 263.0 13.1 0.0343 1.08754 
336.0 74.54 2.479 9084.0 11 040. 0 197.1 54.01 89.74 265.6 13.1 0.0341 1.08587 
338.0 73.22 2.435 9227.0 11220.0 197.6 54.06 88.18 268.1 13.1 0.0341 1.08430 
340.0 71.98 2.394 9368.0 11390.0 198.1 54.12 86.81 270.5 13.2 0.0340 1.08282 
345.0 69.16 2.300 9712.0 11820.0 199.4 54.32 84.02 276.2 13.2 0.0341 1.07948 
350.0 l'il'i.65 2.216 100:50.U lU4U.U 2UU.6 :54.5Y Ill.n 281.6 13.3 0.0343 1.07655 

355.0 64.47 2.144 10380.0 12640.0 201.7 54.90 80.32 286.7 13.4 0.0346 1.07394 
360.0 62.47 2.078 10700.0 13040.0 202.9 55.27 79.10 291.4 13.5 0.0350 1.07158 
365.0 60.65 2.017 11030.0 13430.0 203.9 55.66 78.16 296.0 13.6 0.0355 1.06944 
370.0 58.99 1.962 11350.0 13820.0 205.0 56.09 77.45 300.4 13.7 0.0360 1.06748 
375.0 57.45 1.911 11670.0 14210.0 206.0 56.54 76.92 304.6 13.8 0.0365 1.06568 
380.0 56.02 1.863 11990.0 14590.0 207.0 57.01 76.54 308.6 13.9 0.0371 1.06401 
385.0 54.70 1. 819 12310.0 14970.0 208.0 57.50 76.28 312.5 14.1 0.0377 1.06245 
390 0 53.45 1.778 12620.0 15350.0 209.0 58.00 76.12 316.3 14.2 0.0383 1.06100 
400.0 51.19 1.702 13260.0 16110.0 211.0 59.05 76.04 323.5 14.4 0.0396 1.05835 
410.0 49.17 1.635 13910.0 16870.0 212.8 60.13 76.22 330.3 14.7 0.0410 1.05600 

420.0 47.35 1.575 14560.0 17640.0 214.7 61.25 76.58 336.8 14.9 0.0424 1.05388 
430.0 4:;;.69 1.:520 1:52.W.O 1~410.U ;l1t1.:"l o:l.J~ 77.08 343.U 15. I 0.0439 1.05196 
440.0 44.18 1.469 15880.0 19180.0 218.3 63.53 77.68 348.9 15.4 0.0454 1.05020 
450.0 42.79 1.423 16550.0 19960.0 220.0 64.68 78.37 354.7 15.6 0.0470 1.04859 
460.0 41.50 1.380 17230.0 20750.0 221.7 65.84 79.12 360.2 15.8 0.0486 1.04710 
470.0 40.31 1,341 17930.0 21540.0 223.5 67.00 79.93 365.5 16.1 0.0502 1.04572 
480.0 39.20 1.304 18630.0 22350.0 225.1 68.16 80.77 370.7 16.3 0.0518 1.04444 
490.0 38.16 1.269 19340.0 23160.0 226.8 69.32 81.64 375.8 16.6 0.0535 1.04324 
500.0 37.18 1.236 20060.0 23980.0 228.5 70.47 82.54 380.7 16.8 0.0552 1.04211 
520.0 35.39 1.177 21530.0 25650.0 231.8 72.74 84.38 390.2 17.2 0.0586 1.04005 

540.0 33.80 1.124 23040.0 27360.0 235.0 74.98 86.26 399.3 17.7 0.0621 1.03822 
560.0 32.36 1.076 24590.0 29100.0 238.1 77 .17 88.15 408.0 18.1 0.0657 1.03656 
580.0 31.05 1.033 26180.0 30880.0 241.3 79.31 90.03 416.4 18.6 0.0692 1.03507 
600.0 29.86 0.9930 27820.0 32700.0 244.4 81. 38 91.88 424.5 19.0 0.0729 1.03370 

4.90 MPa isobar 

91.14a 652.5 21.70 -14850.0 -14630.0 77.03 47.06 67.77 2000.0 1260.0 0.2<;<; 1 . 94~.1R 
150.0 588.6 19.58 -10790.0 10540.0 111. 6 43.65 70.02 1611.0 262.0 0.205 1.83235 
200.0 529.6 17.61 -7235.0 -6957.0 132.2 43.16 73.99 1243.0 142.0 0,156 1.73247 
220,0 503.3 16.74 -5740.0 -5447.0 139.4 43.80 77.20 1093.0 115.0 0.138 1.68924 
240.0 474.3 15.77 -4169.0 -3858.0 146.3 44.88 82.03 939.2 92.7 0.122 1.64229 
250.0 458.2 15.24 -3343.0 -3021. 0 149.7 45.59 85.39 859.2 82.9 0.114 1. 61 666 
260.0 440.5 14.65 -2481.0 -2147.0 153.1 46.43 89.76 776.5 73.8 0.106 1.58893 
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ThermophysicaJ properties of ethane - Continued 

270.0 420.7 13.99 -1571.0 -1221.0 156.6 47.42 95.77 689.6 65.2 0.0976 1.55822 
2110.0 397.7 13.23 -591.8 -221.3 160.3 48.60 104.9 596.4 56.8 0.0892 1.52293 
285.0 384.3 12.78 -64.1 319.3 162.2 49.31 111. 7 545.9 52.6 0.0849 1.50262 

290.0 368.8 12.27 501.9 901.4 164.2 50.13 121. 8 491.3 48.2 0.0804 1.47951 
295.0 350.1 11.64 1128.0 1549.0 166.4 51.16 138.9 430.2 43.4 0.0767 1.45186 
296.0 345.8 11.50 1264.0 1690.0 166.9 51.40 144.0 416.7 42.4 0.0763 1.44548 
298.0 336.2 11.18 1552.0 1991.0 167.9 51. 94 157.6 388.1 40.3 0.0761 1.43145 
360.0 32·1.8 10.80 1872.0 2325.0 169.0 52.60 178.9 356.4 37.9 0.0718 1.41498 
301.0 318.1 10.58 2049.0 2512.0 169.7 53.00 195.5 338.8 36.6 0.0798 1.40533 
302.0 310.4 10.32 2244.0 27190 170 3 53.4n '19 R ~19.<; :\5.1 0.0833 1.39424 
303.0 301.0 10.01 2467.0 2957.0 171.1 54.04 260.1 298.0 33.4 0.0895 1.38089 
303.5 295.3 9.820 2596.0 3095.0 171. 6 54.39 292.7 285.9 32.4 0.0946 1.37287 
304.0 288.6 9.597 2742.0 3253.0 172.1 54.82 343.1 272.6 31.3 0.102 1.36339 

.304.:5 Z30.1 9.31:5 29H.O 3444.0 172.7 :5:5.:3:5 4:3:3.8 257.5 29.9 0.117 1.35151 
304.6 278 .1 9.247 2959.0 3489.0 172.9 55.48 461.6 254.2 29.6 0.121 1.34868 
304.8 273.5 9.096 3049.0 3588.0 173.2 55.78 536.2 247.1 28.9 0.134 1.34233 
305.0 268.0 8.912 3156.0 3706.0 173.6 56.13 655.2 239.2 28.1 0.157 1.33467 
305.2 260.8 8.673 3292.0 3857.0 174.1 56.58 880.3 230.1 27.1 0.222 1.32474 
305.3 256.1 8.516 3379.0 3955.0 174.4 56.88 1093.0 2.24.9 26.4 0.385 1.31825 
305.4 249.9 8.310 3492.0 4082.0 174.8 57.26 1495.0 218.9 25.6 0.323 1.30979 
305.5 240.5 7.998 3661.0 4274.0 175.4 57.81 2559.0 211.5 24.4 0.213 1.29702 
305.6 216.2 7.191 4101.0 47R2.0 177 .1 59.00 11690.0 200.2 21.6 0.179 1.26439 
305.7 178 .6 5.938 4842.0 5668.0 180.0 59.70 4049.0 196.1 18.0 0.168 1.21495 

305.8 167.9 5.582 5077.0 5955.0 180.9 59.57 2136.0 196.8 17.2 0.155 1. 2Q118 
305.9 161.6 5.375 5221.0 6132.0 181.5 59.41 1505.0 197.6 16.7 0.144 1. 19320 
306.0 157.1 5.226 5328.0 6265.0 182.0 59.26 1186.0 198.4 16.4 0.134 1.18749 
300.2 150.7 '.012 '488.0 6466.0 182.6 58.9~ 859.0 199.9 15.~ 0.120 1.17932 
306.5 144.1 4.791 5663.0 6685.0 183.3 58.65 632.2 201.8 15.5 0.106 1.17095 
306.6 142.3 4.732 5711.0 6746.0 183.5 58.55 585.1 202.4 15.4 0.102 1.16874 
306.8 139.2 4.630 5797;0 6856.0 183.9 58.36 . 512.8 203.5 15.2 0.0961 1.16486 
307.0 136.6 4.542 5874.0 6953.0 184.2 58.19 459.8 204.6 15.1 0.0908 1.16154 
307.2 134~2 4.464 5943.0 7040.0 184.5 58.03 419.1 205.6 14.9 0.0864 1.15863 
307.4 132.2 4.395 6006.0 7121.0 184 .. 8 57.89 386.6 206.5 14.8 0.0826 1.15604 

307.6 J30.3 4.332 6064.0 7195.0 185.0 57.75 360.2 207.5 14.7 0.0793 1.15370 
308.0 127.0 4.223 6170.0 7331.0 185.4 57.50 319.4 209.2 14.5 0.0738 1.14960 
308,5 123.5 4.107 6288.0 7481.0 185.9 57.22 282.8 211.2 14.3 0.0684 1.14527 
309.0 120.5 4.008 6393.0 7615.0 186.4 56.98 256.1 213.1 14.2 0.0642 1.14159 
309.5 117.9 3.921 6488.0 7738.0 186.8 56.75 235.6 214.8 14.1 0.0607 1.13838 
310.0 115.6 3.844 6577.0 7851.0 187.1 56.55 219.2 216.5 14.0 0.0579 1.13552 
310.5 113.5 3.774 6659.0 7958.0 187.5 56.37 205.9 218.1 13.9 0.0555 1.13295 
311.0 111.6 3.711 6737.0 8058.0 187.8 56.20 194.8 219.6 13.8 0.0534 1.13062 
312.0 108.2 3.599 ·6882.0 8243.0 .188.4 55.91 177.3 222.5 13.7 0.0500 1.12650 
313.0 105.3 3.502 7015.0 8414.0 188.9 55.65 164.0 225.1 13.6 0.0474 1.1221}4 

314.0 102.8 3.417 7138.0 8572.0 189.4 55.43 153.6 227.6 13.5 0.0453 1.11981 
315.0 100.5 3.341 7255.0 8721.0 189.9 55.23 145.1 230.0 13.4 0.0436 1.11702 
316.0 98.37 3.272 7365.0 8863.0 190.4 55.06 138.2 232.3 13.4 0.0422 1.11450 
317.0 96.48 3.208 7471.0 8998.0 190.8 54.91 132.3 234.4 13.3 0.0411 1.11219 
318.0 94.73 3.150 7572.0 9128.0 191.2 54.78 127.2 236.5 13.3 0.0401 1.1100.8 
320.0 91.60 3.046 7765.0 9374.0 192.0 54.56 119.1 240.4 13.2 0.0385 1.10630 
322.0 88.86 2.955 7947.0 9605.0 192.7 54.39 112.7 244.0 13.2 0.0374 1.10300 
324.0 86.43 2.874 8121.0 9826.0 193.4 54.26 107.7 247.4 13.1 0.0365 1.10008 
326.0 84.24 2.801 8287.0 10040.0 194.0 54.17 103.5 250.7 13.1 0.0359 1.09745 
328.0 82.25 2.735 8449.0 10240.0 194.6 54.11 100.0 253.8 13.1 0.0354 1.09506 

330.0 80.42 2.675 8605.0 10440.0 195.2 54.08 97.13 256.7 13.1 0.0350 1.09288 
332.0 78.74 2.619 8758'.0 10630.0 195.8 54.06 94.63 259.5 13.1 0.0347 1.09087 
334.0 77; 18 2.567 8907.0 10820.0 196.4 54.07 92.48 262.2 13.2 0.0345 1.08901 
336.0 75.73 2.518 9053.0 11000.0 196.9 54.10 90.61 264.9 13.2 0.0344 1.08728 
338.0 74.36 2.473 9197.0 11180.0 197.5 54.14 88.97 267.4 13.2 0.0343 1.08565 
340.0 73.08 2.430 9339.0 11360,0 198.0 54.19 87.53 269.8 13.2 0.0343 1.08413 
345.0 70.18 2.334 9686.0 11780.0 199.2 54.39 84.60 . 275.6 13.3 0.0343 1.08069 
350.0 67.63 2.2~9 10020.0 12200.0 200.~ 5~.6~ 82.~0 .;181.1 13.4 0.0345 1.077-67 
355.0 65.36 :2 .174 10360.0 12610.0 201.6 54.96 80.73 286.2 13.5 0.0348 1.07499 
360.0 63.32 2.106 10680.0 13010.0 202.7 55.31 79.45 291.0 13.6 0.0352 1.07258 
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Thermophysical proper~ies of ethane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm 3 J/mo! J/mo! J/(mo!'K) J/(mo!'K) mls II Pa'S W/(m'K) Const. 

365.0 61.46 2.044 11010.0 13400.0 203.8 55.70 78.47 295.6 13.7 0.0356 1.07039 
370.0 59.75 1.987 11330.0 13800.0 204.9 56.12 77.72 300.0 13.8 0.0361 1.06838 
375.0 58.18 1.935 11650.0 14180.0 205.9 56.57 77 .16 304.2 13.9 0.0366 1.06654 
380.0 56.73 1.887 11970.0 14570.0 206.9 57.04 76.75 308.3 14.0 0.0372 1.06483 
385.0 55.38 1.842 12290.0 14950.0 207.9 57.52 76.47 312.2 14.1 0.0378 1.06325 
390.0 54.11 1.799 12610.0 15330.0 20S.9 58.03 76.30 316.0 14.2 0.0384 1.06177 
400.0 51.80 1.723 13250.0 16090.0 210.8 59.07 76.19 32.1.2 14.4 O.03Q7 1 05907 
410.0 49.75 1.654 13890.0 16860.0 212.7 60.15 76.35 330.0 14.7 0.0411 1.05667 
420.0 47.90 1.593 14550.0 17620.0 214.6 61.26 76.69 336.6 14.9 0.0425 1.05452 
430.0 46.22 1.537 15200.0 18390.0 216.4 62.40 77.IS 342.8 15.2 0.0440 1.05257 

440.0 ~~.6S 1.426 15870.0 19170.0 218.2 G':l. 54 77.77 348.7 1:;.4 0.04:'5:'5 1.0:'5079 
450.0 43.27 1.439 16540.0 19950.0 219.9 64.69 78.45 354.5 15.6 0.0470 1.04915 
460.0 41. 97 1.396 17220.0 20730.0 221.6 65.85 79.19 360.0 15.9 0.0486 1.04764 
470.0 40.76 1.355 17920.0 21530.0 223.3 67.01 79.99 365.4 16.1 0.0502 1.04624 
480.0 39.63 1.318 18620.0 22330.0 225.0 68.17 80.83 370.6 16.3 0.0518 1.04493 
490.0 38.57 1.283 19330.0 23150.0 226.7 69.33 81. 70 375.7 16.6 0.0535 1.04372 
500.0 37.58 1.250 20050.0 2:1'170.0 228.4 70.47 82.59 380.6 16.8 0.0552 1.04257 
520.0 35.77 1.190 21520.0 25640.0 231.7 72.75 84.43 390.1 17.3 0.0586 1.04049 
540.0 34.16 1.136 23030.0 27350.0 234.9 74.99 86.30 399.2 17.7 0.0621 1.03863 
560.0 32.70 1.087 24590.0 29090.0 238.0 77.18 88.18 407.9 18.2 0.0657 1.03696 

580.0 31.38 1.044 26180.0 30870.0 241.2 79.31 90.06 416.3 18.6 0.0693 1.03544 
600.0 30.17 1.003 27810.0 32690.0 244.3 81.38 91.91 424.5 19.0 0.0729 1.03406 

5.00 MPa isobar 

91.15a 652.6 21.70 -14850.0 -14620.0 77.04 47.06 67.77 2001.0 1260.0 0.255 1.94541 
150.0 588.7 19.58 -10790.0 -10530.0 111.6 43.66 70.02 1I'i12.0 '6'.0 o 205 1.83245 
200.0 529.7 17.62 -7237.0 -6954.0 132.2 43.16 73.96 1244.0 143.0 0.156 1.73265 
220.0 503.5 16.74 -5743.0 -5444.0 139.4 43.81 77.17 1094.0 115.0 0.139 1.68948 
240.0 474.5 15.78 -4173.0 -3856.0 146.3 44.89 81.96 940.6 92.8 0.122 1.64261 
250.0 458.4 15.24 -3349.0 -3021.0 149.7 45.60 85.29 860.9 83.1 0.114 1. 61706 
260.0 440.8 14.66 -2488.0 -2147.0 153.1 46.43 89.61 778.4 74.0 0.106 1.58943 
270.0 421. 2 14.01 -1580.0 -1223.0 156.6 47.41 95.53 692.1 65.4 0.0978 1.55887 
280.0 398.3 13.25 -604.6 -227.1 160.2 48.59 104.4 599.5 57.0 0.0895 1.52384 
285.0 385.0 12.80 -79.8 310.7 162.1 49.29 111.1 549.6 52.8 0.0851 1.50375 

290.0 369.8 IJ..JU 4~1.7 888.3 164.1 50.11 120.6 495.8 48.5 0.0807 1.48099 
295.0 351.6 11.69 1100.0 1527.0 166.3 51.10 136.5 435.9 43.8 0.0770 1.45397 
296.0 347.4 1 t. 55 1233.0 1666.0 166.8 51.34 141.2 422.8 42.8 0.0765 1.44779 
298.0 338.1 11.24 1515.0 1960.0 167.8 51.86 153.2 395.2 40.7 0.0763 1.43429 
300.0 327.4 10.89 1824.0 2283.0 168.9 52.48 171.4 .1fi4.8 38.4 0.0777 1.41867 
302.0 314.1 10.45 2176.0 2654.0 170.1 53.26 203.4 330.4 35.8 0.0827 1.39960 
303.0 305.9 10.17 2379.0 2871.0 170.8 53.76 231.4 310.8 34.3 0.0886 1.38785 
304.0 295.7 9.835 2615.0 3124.0 171.6 54.38 279.4 288.8 32.5 0.101 1.37348 
304.5 289.5 9.627 2753.0 3273.0 172 .1 54.77 320.0 276.4 31.5 0.115 1. 36467 
305.0 281.9 9.375 2914.0 3448.0 172.7 55.25 385.5 262.7 30.2 0.153 1.35403 

305.5 272.0 9.045 3115.0 3668.0 173.4 55.88 511.9 247.0 28.7 0.207 1.34020 
305.6 269.5 8.963 3163.0 3721.0 173.6 56.03 553.0 243.5 28.4 0.173 1.33681 
305.8 263.9 8.775 3273.0 3842.0 174.0 56.39 667.8 236 .. 1 27.5 0.143 1.32899 
306.0 256.7 8.537 3408.0 3994.0 174.5 56.83 864.5 227.8 26.6 0.128 1.31914 
306.2 246.8 8.207 3592.0 4201.0 175.2 57.43 1267.0 218.5 25.2 0.117 1.30555 
306.4 230.6 7.669 3888.0 4540.0 176.3 58.31 2283.0 207.9 23.3 0.109 1.28363 
306.6 203.6 6.770 4397.0 5136.0 178.2 59.36 3309.0 199.5 20.4 0.104 1.24761 
306.S 180.9 6.015 4860.0 5691.0 180.0 59.63 2163.0 198.0 18.::1 0.101 1.21791i 
307.0 168.2 5.593 5141.0 6035.0 181.1 59.49 1380.0 198.8 17.3 0.0974 1.20160 
307.2 160.2 5.326 5331.0 6269.0 181.9 59.27 1004.0 199.9 16.7 0.0936 1.19133 

307.5 152.0 5.055 5534.0 6523.0 182.7 58.96 724.0 201.6 16.1 0.0882 1.18098 
308.0 143.1 ~.7SS 5774.0 6825.0 183.7 58.51 511.7 204.3 1~.~ 0.0807 1.1G970 
308.2 140.4 4.668 5851.0 6922.0 184.0 58.35 462.4 205.2 15.4 0.0782 1.16629 
308.4 138.0 4.588 5921.0 7011.0 184.3 58.20 423.6 206.2 15.2 0.0758 1.16329 
308.6 135.8 4.516 5985.0 7092.0 184.6 58.06 392.1 207.1 15.1 0.0737 1.16060 
308.8 133.9 4.452 6045.0 7168.0 184.8 57.93 366.1 208.0 15.0 0.0717 1.15816 
309.0 132.1 4.392 6100.0 7239.0 185.1 57.81 344.1 208.8 14.9 0.0699 1.15593 
309.5 l28.2 4.262 6227.0 1400.0 185.6 57.52 301.9 210.8 14.7 0.0660 1.15107 
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Thermophysical properties of ethane Continued 

T De:ns:ity D"n.ity E H S Cv Cp Sound Vise. Therm. Die!. 

K moJ/dm.:l J/mo] J/mo] J!(mo!'K) J/(mo!'K) mls W/(m·K) Canst. 

310.0 124.9 4.152 6339.0 7543.0 186.0 57.27 271.4 212.7 14.5 0.0627 1.14697 
310.5 122.0 4.057 6440.0 7672.0 186.5 S7.0~ 2~8.2 21-1.~ 14.4 0.0598 1.143<13 

311.0 119.5 3.973 6533.0 7792.0 186.8 56.84 229.9 216.1 14.2 0.0574 1.14030 
311.5 117.2 3.898 6620.0 7903.0 187.2 56.65 215.1 217.7 14.1 0.0553 1.13750 
312.0 115.1 3.829 6701. 0 8007.0 187.5 56.48 202.8 219.2 14.1 0.0535 1.13497 
313.0 111.5 3.709 6852.0 8200.0 188.2 56.17 183.6 222 .1 13.9 0.0504 1.13052 
314.0 108.4 3.605 6989.0 8376.0 188.7 55.91 169.2 224.8 13.8 0.0480 1.12671 
315.0 105.7 3.514 7117.0 8539.0 189.2 55.68 158.0 227.3 13.7 0.0460 1.12337 
316.0 103.2 3.433 7236.0 8693.0 189.7 55.48 148.9 229.7 13.6 0.0443 1. 12040 
317.0 101.0 3.360 73500 R83!LO 11l0.1 :'i:'i.~0 141.5 232.0 13 .5 0.0430 1.11773 
318.0 99.04 3.293 7458.0 8976.0 190.6 55.15 135.2 234.1 13.5 0.0418 1.11530 
320.0 95.50 3.176 7662.0 9236.0 191.4 54.89 125.3 238.2 13.4 0.0400 1.11101 

322.0 92.44 3.074 7852.0 9479.0 192 .2 54.69 117.7 242.0 13.4 0.0386 1.10731 
JJ4.U 89.7:;) 2.98:5 80.3.3.0 9708.0 192.9 :54 . .:54 1 J1. 8 24:5.6 13.3 ·O.037G 1.1040(j 
326.0 87.34 2.905 8205.0 9927.0 193.6 54.42 107.0 248.9 13.3 0.0368 1.10117 
328.0 85.17 2.833 8371.0 10140.0 194.2 54.34 103.0 252.1 13.3 0.0362 1.09857 
330.0 83.20 2.767 8532.0 10340.0 194.8 54.29 99.72 255.1 13.3 0.0357 1.09620 
332.0 81.38 2.706 8688.0 10540.0 195.4 54.26 96.91 258.0 13.3 0.0354 1.09402 
334.0 79.70 2.651 8841.0 10730.0 196.0 54.26 94.51 260.8 13.3 0.0351 1.09202 
336.0 78.15 2.599 8990.0 10910.0 196.6 54.27 92.43 263.5 13.3 0.0349 1.09016 
338.0 76.69 2.550 9136.0 11100.0 197.1 54.30 90.61 266.1 13.3 0.0348 1.08842 
340.0 75.33 2.505 9281.0 11280.0 197.6 54.35 89.02 268.5 13.3 0.0347 1.08680 

345.0 72.25 2.403 9632.0 11710.0 198.9 54.52 85.80 274.5 13.4 0.0347 1.08314 
350.0 69.56 2.313 9974.0 12140.0 200.1 54.76 83.40 280.0 13.5 0.0348 1.07995 
355.0 67.17 2.234 10310.0 12550.0 201.3 55.06 81.57 285.2 13.5 0.0351 1.07712 
360.0 65:02 2.162 10640.0 12950.0 202.4 55.40 80.17 290.1 13.6 0.0354 1.07459 
365.0 63.08 2.0~8 lOno.o l~J:'U.U :ZUJ.:' :':'.'/11 19.09 2.94.7 1.3.7 0.03:58 1.012.2.9 
370.0 61. 30 2.039 11290.0 13740.0 204.6 56.20 78.27 299.2 13.8 0.0363 1.07020 
375.0 59.67 1. 984 11610.0 14130.0 205.6 56.64 77.65 303.5 13.9 0.0368 1.06828 
380.0 58.15 1. 934 11930.0 14520.0 206.7 57.10 77.19 307.6 14.0 0.0374 1.06650 
385.0 56.75 1.887 12260.0 14910.0 207.7 57.58 76.87 311.5 14.2 0.0379 1.06485 
390.0 55.43 1.843 12580.0 15290.0 208.7 58.08 76.66 315.4 14.3 0.0386 1.06331 

400.0 53.04 1.764 13220.0 16050.0 210.6 59.11 76.50 322.7 14.5 0.0398 1.06052 
410.0 50.92 1.693 13870.0 16820.0 212.5 60.19 76.61 329.6 14.7 0.0412 1.05803 
420.0 49.01 1.630 14520.0 17590.0 214.3 61.30 76.92 336.1 15.0 0.0426 1.05581 
430.0 47.27 1.572 15180.0 18360.0 216.1 62.42 77 .37 342.4 15.2 0.0441 1.05379 
440.0 45.69 1.520 15840.0 19140.0 217.9 63.57 77 .95 348.4 15.4 0.0456 1.05195 
450.0 44.24 1.471 16520.0 19920.0 219.7 64.72 78.61 354.2 15.7 0.0471 1.05027 
460.0 42.90 1. 427 17200.0 20710.0 221.4 65.87 79.34 359.8 15.9 0.0487 1.04871 
470.0 41.65 1.385 17900 .0 21510.0 223.1 67.03 80.12 365.2 16.2 0.0503 1.04727 
480.0 40.49 1.347 18600.0 22310.0 224.8 68.19 80.95 370.4 16.4 0.0519 1.04593 
490.0 39.41 1. 311 19310.0 23120.0 226.5 69.34 81.81 375.5 16.6 0.0536 1.04468 

500.0 38.39 1.277 20030.0 23950.0 228.2 70.49 82.69 380.4 16.9 0.0553 1.04351 
520.0 36.54 1.215 21500.0 25620.0 231.5 72.76 84.51 390.0 17.3 0.0587 1.04137 
540.0 34.88 1.160 23020.0 27330.0 234.7 75.00 86.38 399.1 17.8 0.0622 1.03946 
560.0 33.39 1.110 24570.0 29070.0 237.9 77 .19 88.25 407.9 18.2 0.0657 1.03774 
580.0 32.03 1.065 26160.0 30860.0 241.0 79.32 90.12 416.3 18.6 0.0693 1.03619 
600.0 30. SO 1.024 27800.0 32680.0 244.1 Bl.39 91. 96 42-1.5 19.1 0.0730 1.03-17& 

5.20 MIla isobar 

91.19a 652.6 21.70 -14850.0 -14610.0 77.04 47.07 67.78 2001.0 1260.0 0.255 1.94547 
150.0 588.8 19.58 -10790.0 -10530.0 111. 6 43.67 70.00 1613.0 263.0 0.205 1.83266 
200.0 530.0 17.62 -7243.0 -6948.0 132.2 43.18 73.92 1245.0 143.0 0.15(, 1.73301 
220.0 503.8 16.75 -5750.0 -5440.0 139.3 43.82 77.09 1097.0 115.0 0.139 1.68995 
240.0 474.9 15.79 -4183.0 -3854.0 146.2 44.90 81.83 943.4 93.1 0.122 1.64327 
250.0 458.9 15.26 -3360.0 -3020.0 149.6 45.61 85.10 864.2 83.4 0.114 1.61785 
260.0 441.5 14.68 -2503.0 -2149.0 153.1 46.44 89.32 782.3 74.3 0.106 1.59042 
270.0 422.0 14.03 -1599.0 1228.0 156.5 47.41 95.06 696.8 65.8 0.0981 1.56015 
280.0 399.5 13.28 -629.8 -238.4 160.1 48.58 103.6 605.6 57.4 0.0899 1.52563 
285.0 386 5 1:2 85 -110.4 :294.1 162.0 49.26 109.8 5%.7 53.3 0.0856 1.50595 

290.0 371.7 12.36 442.8 863.4 164.0 50.05 118.5 504.3 49.0 0.0813 1.48383 
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ThermophysicaJ properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 moildm3 llmol llmol ll(mol'K) ll(moJ'K) m/s /-IPa'S W/(m'K) Const. 

295.0 354.3 11.78 1046.0 1488.0 166.1 51.01 132.4 446.8 44.5 0.0775 1.45794 
296.0 350.3 11.65 1176.0 1622.0 166.6 51.23 136.3 434.4 43.6 0.0770 1.45211 
298.0 341.7 11.36 1446.0 1904.0 167.5 51.71 146.1 408.4 41.6 0.0765 1.43950 
300.0 331.9 11.04 1738.0 2209.0 168.5 52.27 159.9 380.3 39.4 0.0775 1.42526 
302.0 .320.3 10.65 2060.0 2548.0 169.7 52.94 181.4 349.4 37.1 0.0817 1.40856 
304.0 305.8 10.17 2435.0 2946.0 171.0 53.81 221.2 314.1 34.3 0.0977 1.38769 
30:5 .l) 296.4 9.1l:>1l 16Y/.V 311l4.0 1"1l.1l :>4.37 258.0 2'14.0 32.7 0.144 1.3744!S 
306.0 284.6 9.463 2923.0 3472.0 172.7 55.11 325.2 271.4 30.8 0.125 1.35776 
306.5 277.0 9.210 3084.0 3649.0 173.3 55.58 385.2 258.8 29.6 0.109 1.34713 

306.6 275.2 9.153 3120.0 :\liRR.O 17.~. 4 'i'i.1i9 401.2 2'i1i.1 29.'1 0.107 1.:1447::1 
306.8 271.5 9.030 3196.0 3772.0 173.7 55.92 438.8 250.6 28.7 0.103 1.33956 
307.0 267.4 8.892 3279.0 3864.0 174.0 56.17 486.6 244.9 28.1 0.100 1.33383 
307.5 254.3 8.457 3536.0 4150.0 174.9 56.96 682.4 229.8 26.3 0.0932 1.31580 
308.0 234.5 7.797 3913.0 4580.0 176.3 58.05 1069.0 214.3 23.8 0.0868 1.28882 
308.5 206.7 6.875 4449.0 5205.0 178.3 59.16 1345.0 204.1 20.8 0.0814 1.25179 
309.0 182.0 6.052 4968.0 5827.0 180.4 59.49 1085.0 201.9 18.6 0.0781 1.21939 
309.5 165.8 5.515 5341. 0 6284.0 181. 8 59.27 763.8 203.0 17.3 0.0749 1.19858 
310.0 155.3 5.165 5606.0 6613.0 182.9 58.94 569.8 204.9 16.5 0.0717 1.18515 
311.0 142.0 4.723 5974.0 7075.0 184.4 58.30 383.4 208.8 15.6 0.0658 1.16838 

311.5 137.4 4.568 6116.0 7254.0 185.0 58.03 333.8 210.7 15.4 0.0633 1.16253 
312.0 133.5 4.438 6240.0 7411.0 185.5 57.78 297.8 212.5 15.1 0.0610 1.15765 
312.5 130.1 4.326 6351.0 7553.0 185.9 57.55 270.5 214.2 15.0 0.0589 1.15346 
313 .0 117 '] 4.229 6453.0 7683.0 186.3 S7.3~ 249.1 215.8 14.8 0.0571 1.14980 
313.5 124.5 4.141 6547.0 7803.0 186.7 57.15 231. 8 217.4 14.7 0.0554 1.14655 
314.0 122.2 4.063 6635.0 7915.0 187.1 56.97 217.6 218.9 14.6 0.0539 1.14363 
314.5 120.0 3.991 6718.0 8021.0 187.4 56.81 205.6 220.4 14.5 0.0525 1.14097 
315.0 118.0 3.926 6796.0 8121.0 187.7 56.65 195.4 221. 8 14.4 C.0513 1.13854 
316.0 114.;'5 3.809 6943.0 5308.0 185.3 56.38 179.0 224.4 14.2 0.0491 1.13422 
317.0 111 .5 3.707 7078.0 8480.0 188.9 56.14 166.3 227.0 14.1 0.0473 1.13046 

318.0 108.8 3.617 7204.0 8641.0 189.4 55.94 156.1 229.4 14.0 0.0457 1.12714 
319.0 106.3 3.536 7322.0 8793.0 189.9 55.75 147.7 231.6 13.9 0.0444 1.12417 
320.0 104.1 3.463 7435.0 8937.0 190.3 55.59 140.8 233.8 13.9 0.0432 1.12147 
321.0 102.1 3.395 7543.0 9075.0 190.7 55.44 134.9 235.9 13.8 0.0423 1.11901 
322.0 100.2 3.333 7647.0 9207.0 191.1 55.32 129.8 237.9 13.7 0.0414 1.11675 
324.0 96.90 3.223 7845.0 9458.0 191.9 55.11 121.5 241.7 13.7 0.0400 1.11271 
3'6 () 93 99 :I 126 8031.0 9695.0 192.7 54.9-1 115 .0 :245.3 13 6 0.0389 1.10917 
328.0 91.39 3.039 8208.0 9919.0 193.3 54.82 109.8 248.7 13.6 0.0380 1.10604 
330.0 89.05 2.962 8379.0 10130.0 194.0 54.73 105.6 251.9 13.5 0.0374 1.10322 
332.0 86.93 2.891 8543.0 10340.0 194.6 54.67 102.0 255.0 13.5 0.0369 1.10067 

334.0 84.99 2.826 8703.0 10540.0 195.2 54.64 99.00 257.9 13.5 0.0365 1.09834 
336.0 83.19 2.767 8859.0 10740.0 195.8 54.63 96.42 260.7 13.5 0.0361 1.09619 
338.0 81.53 2.711 9011 .0 10930.0 196.4 54.64 94.19 263.4 13.5 0.0359 1.09420 
340.0 79.98 2.660 9160.0 11120.0 196.9 54.66 92 .25 266.0 13.5 0.0357 1.09235 
342.0 78.53 2.612 9307.0 11300.0 197.5 54.70 90.55 268.5 13.6 0.0356 1.09061 
345.0 76.52 2.545 9523.0 11570.0 198.2 54.79 88.38 272.2 13.6 0.0355 1.08821 
350.0 73.51 2.445 9874.0 12000.0 199.5 55.00 85.51 277.9 13.6 0.0355 1.08464 
355.0 70.87 2.357 10220.0 12420.0 200.7 55.27 83.34 283.2 13.7 0.0357 1.08150 
360.0 68.51 2.278 10550.0 12830.0 201.8 55.59 81.68 288.3 13.8 0.0360 1.07870 
365.0 66.38 2.208 10880.0 13240.0 203.0 55.95 80.40 293.1 13.9 0.0363 1.07619 

370.0 64.45 2.143 11210.0 13640.0 204.0 56.35 79.42 297.6 14.0 0.0367 1.07390 
375.0 62.67 2.084 11540.0 14030.0 205.1 56.78 78.67 302.0 14.1 0.0372 1.07181 
380.0 61.04 2.030 11860.0 14430.0 206.1 57.22 78.10 306.2 14.2 0.0377 1.06989 
38;5.0 59.;52 1.979 12190.0 14820.0 207.2 :57.70 77.69 310.2 14.3 0.0363 1.06510 
390.0 58.11 1. 932 12510.0 15200.0 208.2 58.18 77.40 314.1 14.4 0.0389 1.06644 
400.0 55.55 1. 847 13160.0 15980.0 210.1 59.20 77.12 321. 6 14.6 0.0401 1.06344 
410.0 53.27 1.772 13810.0 16750.0 212.0 60.27 77.14 328.6 14.9 0.0414 1.06078 
420.0 51.24 1.704 14470.0 17520.0 213.9 61.36 77.38 335.3 15.1 0.0428 1.05841 
430.0 49.40 1.643 15130.0 18290.0 215.7 62.48 77.78 341. 6 15.3 0.0443 1.05626 
440.0 47.72 1.587 15800.0 19080.0 217.5 63.62 78.30 347.7 15.6 0.0458 1.05431 

450.0 46.18 1.536 16480.0 19860.0 219.3 64.76 78.93 353.6 15.8 0.0473 1.05252 
460.0 44.76 1.489 17160.0 20650.0 221.0 65.92 79.63 359.2 16.0 0.0489 1.05087 
470.0 43.45 1.445 17860.0 21450.0 222.7 67.07 80.38 364.7 16.3 0.0505 1.04935 
480.0 42.23 1.404 18560.0 22260.0 224.4 68.22 81. 19 370.0 16.5 0.0521 1.04793 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 



THERMOPHYSICAL PROPERTIES OF FLUIDS 667 

Thermophysical properties of ethane - Continued 

DenSity Density 10 H S Cv Cp Svum.l Vi.~_ Therm. Diel. 

K kg/m3 mol/dm3 J/mol J/mol J/(mo!'K) J/(mol'K) m/s I1Pa'S W/(m'K) Const. 

490.0 41.09 1.366 19270.0 23080.0 226.1 69.37 82.03 375.1 16.7 0.0537 1.04661 
500.0 40.02 1.331 20000.0 23900.0 227.8 70.:>2 KZ.YU JlSU.l 16.9 0.U~~4 1.04~35 

520.0 38.07 1.266 21470.0 25580.0 231.1 72.79 84.69 389.7 17.4 0.0588 1.04313 
540.0 36.33 1.208 22990.0 27290.0 234.3 75.02 86.53 398.9 17.8 0.0623 1.04112 
560.0 34.76 1.156 24540.0 29040.0 237.5 77 .21 88.39 407.8 18.3 0.0659 1.03932 
580.0 33.35 1.109 26140.0 30830.0 240.6 79.34 90.24 416.2 18.7 0.0695 1.03769 

600.0 32.06 1.066 27770.0 32650.0 243.7 81.41 92.07 424.4 19.1 0.0731 1.03621 

5.40 MPd wobD.r 

91. n a 652.6 21.70 -14850.0 -14600.0 77.05 47.08 67.78 2002.0 1260.0 0.255 1.94554 
150.0 589.0 19.59 10790.0 -10520.0 111.6 43.68 69.98 1614.0 263.0 0.205 1.83287 
200.0 530.2 17.63 -7248.0 -6942.0 132.1 43.19 73.88 1247.0 143.0 0.157 1. 73337 
220.0 504.1 16.76 ·5757.0 -5435.0 139.3 43.83 77.02 1099.0 116.0 0.139 1.69042 
240.0 475.3 15.81 -4192.0 -3851.0 146.2 44.91 81.69 946.2 93.4 0.122 1.64392 
250.0 459.4 15.28 -3372.0 -3018.0 149.6 45.61 84.91 867.4 83.7 0.114 1.61863 
260.0 442.1 14.70 -2517.0 -2150.0 153.0 46.44 89.05 786.2 74.6 0.106 1. 59139 
270.0 ~22.8 1~.06 -1617.0 -1233.0 156.5 47.41 94'61 701 5 66 1 O.09!!'i 1.<;"141 
280.0 400.6 13.32 -654.3 ·249.0 160.0 48.56 102.7 611.5 57.9 0.0904 1.52737 
285.0 387.9 12.90 -140.0 278.6 161.9 49.24 \08.6 563.5 53.7 0.0862 1.50808 

290.0 373.5 12.42 405.6 840.3 163.9 50.01 116.6 512.5 49.5 0.0819 1.48654 
295.0 356.8 11.86 996.5 1452.0 165.9 50.92 128.9 457.0 45.2 o .ono 1.46164 
296.0 353.0 11.74 1122.0 1582.0 166.4 51.13 132.2 445.2 44.2 0.0775 1.45609 
298.0 344.9 11.47 1384.0 1854.0 167.3 51.58 140.4 420.5 42.3 0.0768 1.44421 
300.0 335.9 11.17 1662.0 2145.0 168.3 52.09 151.3 394.2 40.3 0.0775 1.43102 
302.0 325.5 10.82 1964.0 2463.0 169.3 52.69 167.1 365.9 38.2 0.0809 1.41597 
304.0 313.1 10.41 2302.0 2820.0 170.5 53.41 192.5 334.5 35.8 0.0948 1. 39809 
305.0 305.6 10.16 2491-0 3022.0 171.2 53.85 212.3 317.4 34.4 0.136 1.38752 
306.0 297.0 9.877 2701.0 3248.0 171.9 54.37 241.3 298.9 32.9 0.120 1.37526 
306.5 292.0 9.712 2817.0 3373.0 172.3 54.68 261.6 289.1 32.0 0.107 1.36825 

307.0 286.5 9.527 2944.0 3510.0 172.8 55.01 288.0 278.8 31.1 0.0997 1.36044 
307.5 280.2 9.317 3083.0 3663.0 173.3 55.40 323.7 268.0 30.1 0.0949 1.35158 
308.0 272.8 9.071 3241.0 3837.0 173.8 55.85 373.9 256.6 29.0 0.0910 1.34127 
308.5 263.8 8.774 3425.0 4041.0 174.5 56.39 447.7 244.7 27.7 0.0874 1.32894 
310.0 221.7 7.372 4259.0 4992.0 177 .6 58.57 832.1 212.5 22.5 0.0763 1.27166 
311.0 187.9 6.248 4966.0 5831.0 180.3 59.35 778.4 205.8 19.2 0.0711 1. 22704 
312.0 165.0 5.488 5507.0 6491.0 182.4 59.11 547.4 207.0 17.4 0.0672 1.19753 
313.0 151.0 5.022 5881.0 6956.0 183.9 58.63 397.6 209.9 16.4 0.0635 1.17971 
314.0 141.5 4.707 6161.0 7308.0 185.0 58.16 313.8 213.1 1:-.8 0.0600 1.16777 
314.5 137.8 4.583 6279.0 7457.0 185.5 57.94 285.5 214.7 15.6 0.0584 1.16307 

315.0 134.5 4.473 6387.0 7594.0 185.9 57.74 262.9 216.2 15.4 0.0570 1.15897 
315.5 131.6 4.376 6487.0 7721. 0 186.3 57.56 244.4 217.7 15.2 0.0556 1.15532 
316.0 129.0 4.289 6580.0 7839.0 186.7 57.38 229.1 219.2 15.1 0.0543 1.15205 
316.5 126.6 4.210 6668.0 7951.0 187.0 57.22 216.2 220.6 15.0 0.0532 1.14909 
317.0 124.4 4.137 6750.0 8056.0 187.4 57.07 205.2 221.9 14.9 0.0521 1.14638 
318.0 120.5 4.008 6904.0 8252.0 188.0 56.80 187.3 224.6 14.7 0.0501 1.14158 
319.0 117.1 3.896 7046.0 8432.0 188.6 56.56 173.4 227.0 14.5 0.0485 1.13743 
3l0.0 114.l 3.797 71.,., .0 8~99.0 1!S9.1 '6.J!:l 16:.1.4 Zl9.4 14.4 0.0470 1.133711 
321.0 111.5 3.709 7301.0 8757.0 189.6 56.16 153.3 231.7 14.3 0.0457 1.13051 
322.0 109.1 3.629 7418.0 8906.0 190.0 55.99 145.8 233.8 14.2 0.0446 1.12757 

323.0 106.9 3.556 7530.0 9049:0 190.5 55.85 139.4 235.9 14.2 0.0436 1.12489 
324.0 104.9 3.489 7638.0 9186.0 190.9 55.72 133.9 237.9 14.1 0.0428 1.12243 
326.0 101.3 3.369 7841.0 9444.0 191. 7 55.50 125.0 241.8 14.0 0.0413 1.11804 
328.0 98.16 3.265 8033.0 9687.0 192.4 55.33 118.1 245.3 13.9 0.0402 1.11423 
330.0 95.38 3.172 8215.0 9917.0 193.1 55.20 112.5 248.7 13.9 0.0393 1.11086 
332.0 92.88 3.089 8389.0 10140.0 193.8 55.11 108.0 251.9 13.8 0.0386 1.10784 
334.0 90.62 3.014 8558.0 10350.0 194.4 55.04 104.2 255.0 13.8 0.0380 1.10510 
336.0 88.55 2.945 8721.0 10550.0 195.1 55.00 101.0 258.0 13.8 0.0375 1.10261 
338.0 86.64 2.881 8880.0 10750.0 195.6 54.99 98.22 26().8 13.8 0.()372 1.10032 
340.0 84.88 2.823 9035.0 10950.0 196.2 54.99 95.86 263.5 13.8 0.0369 1.09820 

342.0 83.23 2.768 9187.0 11140.0 196.8 55.01 93.81 266.1 13.8 0.0367 1.09623 
344.0 81. 70 2.717 9336.0 11320.0 197.3 55.05 92.01 268.6 13.8 0.0365 1.09439 
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i Itt' t (!\p\.'I\~'~ql I, I p'opnl ies of ethane - Continued 

I kll~"t," IXI1'1I)' E H S C v Cp 
K mol/dm J lImo! llmol ll(mo!'K) J/(mol'K) m/s W/(m'K) Const. 

:150.0 77 .62 2.581 9770.0 11860.0 198.9 55.25 87.79 275.8 13.8 0.0363 1.08952 
355.0 74.69 2.484 10120.0 12290.0 200.1 55.49 85.23 281.3 13.9 0.0364 1.08603 
360.0 72 .10 2.398 10460.0 12720.0 201.3 55.78 83.28 286.5 14.0 U.0366 I.Ul:>:l~5 

365.0 69.77 2.320 10800.0 13130.0 202.4 56.13 81.78 291.4 14.1 0.0369 1.08019 
370.0 67.67 2.250 11130.0 13530.0 203.5 56.50 80.62 296.1 14.1 0.0372 1.07770 
375.0 65.74 2.186 11460.0 13930.0 204.6 56.92 79.73 300.6 14.2 0.0377 1.07543 
380.0 63.98 2.121< 11790.0 14::130.0 205.6 57.35 79.05 304.9 14.3 0.0381 1.07334 
385.0 62.34 2.073 12120.0 14730.0 206.7 57.81 78.54 309.0 14.4 0.0387 1.07142 

390.0 60.82 2.023 12450.0 15120.0 207.7 58.29 78.17 313.0 14.5 0.0392 1.06963 
400.0 58.08 1.932 13100.0 15900.0 209.7 59.29 77 .76 320.5 14.8 0.0404 1.06641 
410.0 55.66 1.851 13760.0 16(i70.0 :'.11 .0 00.34 71.68 327.7 15.0 0.0417 1.06357 
420.0 53.49 1.779 14420.0 17450.0 213.4 61.43 77.84 334.4 15.2 0.0431 1.06103 
430.0 51.54 1.714 15080.0 18230.0 215.3 62.54 78.19 340.9 15.4 0.0445 1.05875 
440.0 49.76 1.655 15750.0 19010.0 217.1 63.67 78.67 347.1 15.7 0.0460 1.05668 
450.0 48.14 1.601 16430.0 19800.0 218.9 64.81 79.25 353.0 15.9 0.0475 1.05479 
460.0 46.64 1.551 17120.0 20600.0 220.6 65.96 79.92 358.7 16.1 0.0491 1.05305 
470.0 45.26 1.505 17820.0 21400.0 222.3 67.11 80.65 364.2 16.4 0.0506 1. 05144 
480.0 43.97 1.462 18520.0 22210.0 224.0 68.26 81.43 369.6 16.6 0.0523 1.04995 

490.0 42.77 1.422 19240.0 23030.0 215.7 69.41 82.25 3·H.7 16.S 0.0539 1.0.t856 
500.0 41.65 1.385 19960.0 23860.0 227.4 70.55 83.10 379.8 17.0 0.0556 1.04726 
520.0 39.60 1.317 21440.0 25540.0 230.7 72.82 84.87 389.5 17.5 0.0590 1.04489 
540.0 37.78 1.256 22960.0 27250.0 233.9 75.05 86.69 398.8 17.9 0.0625 1.04279 
560.0 36.14 1.202 24510.0 29010.0 237.1 77.23 88.53 407.7 18.4 0.0660 1.04091 
:550.0 34.06 1.1:53 20110.\1 3\1790.0 240.3 79.36 90.37 416.2 18.8 0.0696 1.03920 
600.0 33.31 1.108 27750.0 32620.0 243.3 81.43 92.18 424.4 19.2 0.0732 1.03765 

5.60 MFa isobar 

91.25a 652.7 21. 70 -14850.0 -14590.0 77.06 47.08 67.79 2002.0 1260.0 0.255 1.94560 
150.0 589.1 19.59 -10800.0 -10510.0 111.6 43.69 69.97 1615.0 263.0 0.206 1.83307 
200.0 530.4 17.64 -7253.0 -6936.0 132.1 43.20 73.83 1249.0 143.0 0.157 1. 73373 
220.0 504.4 16.77 -5764.0 -5430.0 139.3 43.84 76.95 1101.0 116.0 0.139 1.69089 
240.0 475.7 15.82 -4202.0 -3848.0 146.2 44.92 81.57 948.9 93.7 0.123 1.64456 
250.0 459.9 15.29 -3383.0 -3017.0 149.5 45.62 84.73 870.6 84.0 0.115 1.61941 
260.0 442.7 14.72 -2531. 0 -2150.0 152.9 46.45 88.77 790.0 75.0 0.107 1.59235 
270.0 423.6 14.09 -1635.0 -1237.0 156.4 47.41 94.18 706.1 66.5 0.0989 1.56265 
280.0 401.7 13.36 -678.2 -259.1 159.9 48.55 102.0 617.3 58.3 0.0908 1.52906 
285.0 389.3 12.95 -168.7 263":9 161. 8 49.21 107.5 570.2 54.2 0.0867 1. 51013 

290.0 375.3 12.48 370.0 818.7 163.7 49.96 114.9 520.4 50.1 0.0824 1.48913 
295.0 359.1 11.94 949.7 1419.0 165.8 50.84 125.9 466.7 45.8 0.0786 1.46510 
300.0 339.4 11.29 1594.0 2090.0 168.0 51.94 144.6 407.0 41.2 0.0775 1.43617 
302.0 329.9 10.97 1880.0 2391.0 169.0 52.48 156.9 380.6 39.1 0.0803 1.42236 
304.0 318.9 10.60 2193.0 2721.0 170.1 53.12 174.9 352.0 36.9 0.0923 1.40646 
306.0 305.5 10. If> 2547.0 3098.0 171.4 53.90 204.5 320.6 34.4 0.115 1.38734 
307.0 297.5 9.892 2747.0 3314.0 172.1 54.39 227.8 303.5 33.0 0.0977 1.37589 
308.0 288.0 9.576 2973.0 3557.0 172.9 54.96 262.1 285.3 31.5 0.0911 1.36250 
308.5 282.5 9.393 3098.0 3694.0 173.3 55.29 285.9 275.7 30.6 0.0886 1. 35479 
309.0 276.3 9.188 3235.0 3844.0 173.8 55.66 316.4 265.9 29.6 0.0863 1. 34617 

309.5 269.3 8.954 3387.0 4012.0 174.3 56.08 356.0 255.8 28.6 0.0840 1.33641 
310.0 261.1 8.684 3558.0 4202.0 174.9 56.55 407.4 245.7 27.5 0.0815 1.32520 
315.0 158.5 5.271 5828.0 6890.0 183.5 58.80 387.2 212.0 17 .. 0 0.0618 1.18922 
316.0 148.8 4.947 6108.0 7240.0 184.7 58.42 317.0 214.6 16.4 0.0592 1.17686 
318.0 135.4 4.502 6540.0 7784.0 186.4 57.72 236.2 220.0 15.6 0.0547 1.16003 
318.5 132.8 4.416 6630.0 7899.0 186.7 57.56 223.2 221.3 15.5 0.0537 1.15682 
319.0 130.4 4.338 6716.0 8007.0 187.1 57.42 211.9 222.6 15.3 0.0527 1.15389 
320.0 126.3 4.199 6876.0 8210.0 187.7 57.16 193.5 225.1 15.1 0.0510 1.14868 
321.0 122.6 4.078 7022.0 8396.0 188.3 56.92 179.1 227.5 15.0 0.0495 1.14419 
322.0 119.4 3.971 7159.0 8569.0 188.8 56.71 167.5 229.8 14.8 0.0481 1.14023 

323.0 116.6 3.876 7287.0 8731.0 189.3 56.53 158.0 232.1 14.7 0.0469 1.13670 
324.0 114.0 3.790 7408.0 8885.0 189.8 56.36 150.0 234.2 14.6 0.0458 1.13352 
325.0 111 .6 3.712 7523.0 9032.0 190.3 56.21 143.3 236.3 14.5 0.0449 1.13064 
326.0 109.5 3.640 7634.0 9172.0 190.7 56.08 137.5 238.2 14.4 0.0440 1.12799 
328.0 105.6 3.512 7843.0 9437.0 191.5 55.86 128.1 242.0 14.3 0.0426 1.12329 
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Thermophysical properties of etha J1e . Continued 

T Density Dem;;ty E H S Cv Cp Sound Vise. Therm. Diel. 

K kg/m3 molldm3 llmol llmol 11(mo!'K) 11(mo!'K) m/s flPa'S W/(m'K) Const. 

330.0 102.3 3.401 8039.0 9686.0 192.3 55.69 120.8 245.6 14.2 0.0414 1.11920 
332.0 99.30 3.302 8226.0 9921.0 193.0 55.56 114.9 249.0 14.2 0.0405 1.11560 
334.0 96.64 3.214 8404.0 10150.0 193.6 55.46 110.1 252.2 14.1 0.0397 1.11238 
336.0 94.24 3.134 8576.0 10360.0 194.3 55.39 106.2 255.3 14.1 0.0391 1.10947 
338.0 92.05 3.061 8742.0 10570.0 194.9 55.35 102.8 258.2 14.1 0.0386 1.10683 

340.0 90.03 2.994 8904.0 10770.0 195.5 55.33 99.91 261.0 14.0 O.OaB:) 1.10440 
342.0 88.17 2.932 9061.0 10970.0 196.1 55.33 97.43 263.7 14.0 0.0379 1.10215 
344.0 86.44 2.875 9216.0 11160.0 196.6 55.35 95.28 266.4 14.0 0.0376 1.10007 
346.0 84.82 2.821 9367.0 11350.0 197.2 55.39 93.39 268.9 14.0 0.0375 1.09813 
J48.0 83.30 2.770 9516.0 11540.0 197.7 55.44 91. 73 271.4 14.0 0.0373 1.09631 
350.0 81.87 2.723 9663.0 11720.0 198.2 55.50 90.26 273.8 14.1 0.0312 1.U~400 

355.0 78.64 2.615 10020.0 12160.0 199.5 55.71 87.26 279.4 14.1 0.0371 1.09073 
360.0 75.79 2.520 10370.0 12590.0 200.7 55.98 84.99 284.8 14.2 0.0372 1.08733 
365.0 73.25 2.436 10710.0 13010.0 201.9 56.30 83.24 289.8 14.2 0.0374 1.08431 
370.0 70.96 2.360 11050.0 13430.0 203.0 56.66 81.88 294.6 14.3 0.0377 1.08159 

375.0 68.88 2.291 11390.0 13830.0 204.1 57.06 80.84 299.2 14.4 0.0381 1.07913 
380.0 66.97 2.227 11720.0 14240.0 205.1 57.48 80.03 303.6 14.5 0.0386 1.07687 
385.0 65.21 2.169 12050.0 14630.0 206.2 57.93 79.42 307.8 14.6 0.0391 1.07480 
~i~O. V 6J.::>!! 2.11:5 12380.0 1:5030.0 207.2 58.40 78.96 311.8 14.7 0.0396 1.07287 
395.0 62.07 2.064 12710.0 15420.0 208.2 58.88 78.63 315.7 14.8 0.0401 1.07109 
400.0 60.65 2.017 13040.0 15820.0 209.2 59.38 78.41 319.5 14.9 0.0407 1.06942 
410.0 58.07 1.931 13700.0 16600.0 211.1 60.42 78.23 326.8 15.1 0.0420 1.06639 
420.0 55.77 1.855 14360.0 17380.0 213.0 61.50 78.32 333.6 15.3 0.0433 1.06369 
430.0 53.70 1.786 15030.0 18170.0 214.9 62.60 78.60 340.2 15.5 0.0447 1.06127 
440.0 51.82 1.723 15700.0 18950.0 216.7 63.72 79.03 346.4 15.S {l.0462 1.05908 

450.0 50.11 1..666 16390.0 19750.0 21S.5 64.86 79.58 352.4 16.0 0.0477 1.05708 
460.0 48 53 1 614 170800 20550.0 220.2 66.00 80.21 358.2 16.2 0.0492 1.05524 
470.0 47.07 1.565 17770.0 21350.0 221.') 67.15 80.92 363.8 16.5 0.0508 1.05355 
480.0 45.72 1.521 18480.0 22160.0 223.7 68.29 81.67 369.2 16.7 0.0524 1.05198 
490.0 44.46 1.479 19200.0 22990.0 225.4 69.44 82.47 374.4 16.9 0.0541 1.05052 
500.0 43.28 1.439 19920.0 23810.0 227.0 70.58 83.31 379.5 17.1 0.0557 1.04915 
510.0 42.18 1.403 20660.0 24650.0 228.7 71.72 84.17 384.5 17.4 0.0574 1.04787 
520.0 41.14 1.368 21400.0 25500.0 230.3 72.84 85.05 389.3 17.6 0.0591 1.04667 
540.0 39.23 1.305 22920.0 27220.0 233.6 75.07 86.84 398.6 18.0 0.0626 1.04447 
560.0 37.52 1.248 24480.0 28970.0 236.8 77.25 88.66 407.6 18.4 0.0661 1.04249 

580.0 35.98 1.196 26080.0 30760.0 239.9 79.38 90.4~ 410.:6 l!s.~ U.U69/ 1.04011 
600.0 34.57 1.150 27720.0 32590.0 243.0 81.45 92.29 424.4 19.3 0.0733 1.03909 

5.80 MPa isobar 

91. 28a 652.7 21. 71 -14850.0 -14580.0 77.07 47.09 67.79 2002.0 1260.0 0.255 1.94566 
150.0 589.2 19.59 -10800.0 -10500.0 111.5 43.70 69.95 1616.0 264.0 0.206 1.83328 
200.0 530.6 17.65 -7258.0 -6930.0 J 32.1 43.21 73.79 1250.0 144.0 0.157 1.73409 
220.0 504.6 16.78 -5771.0 ·5425.0 139.2 43.85 76.88 1103.0 116.0 0.139 1. 69136 
240.0 476.1 15.83 -4211.0 -3845.0 146.1 44.93 81.44 951.7 93.9 0.123 1.64520 
260.0 443.3 14.74 -2545.0 -2151.0 152.9 46.45 88.51 793.7 75.3 0.107 1. 59330 
270.0 424.4 14.11 -1652.0 -1241.0 156.3 47.41 93.76 710.6 66.S 0.0992 1.56386 
280.0 402.8 13.40 -701. 6 -268.6 159.9 48.54 101.2 623.0 58.7 0.0913 1.53071 
285.0 390.6 12.99 -196.6 250.0 161.7 49.19 106.4 576.7 54.6 0.0871 1.51213 
290.0 376.9 12.54 335.7 798.4 163.6 49.92 113.3 528.1 50.6 0.0830 1.49161 

295.0 361.3 12.02 905.5 1388.0 165.6 50.78 123.2 476.0 46.4 0.0791 1.46836 
300.0 342 6 11 39 1532 0 1041.0 167 8 51 81 t 39 3 41!L8 41 9 0.0771'. 1.440R'i 
302.0 333.8 11.10 1806.0 2329.0 168.8 52.31 149.2 393.9 40.0 0.0799 1.42799 
304.0 323.8 10.77 2101.0 2640.0 169.8 52.88 162.8 367.4 37.9 0.0901 1.41353 
306.0 312.1 10.38 2426.0 2984.0 170.9 53.56 183.1 338.9 35.7 0.110 1.39676 
307.0 305.4 10.16 2603.0 3174.0 171.5 53.96 197.5 323.7 34.5 0.0955 1.38715 
308.0 297.8 9.904 2795.0 3361.0 172.2 54.40 216.6 307.8 33.2 0.0901 1.37640 
309.0 289.1 9.615 3007.0 3610.0 173.0 54.92 242.9 291.1 31.7 0.0866 1. 36412 
309.5 284.2 9.452 3122.0 3736.0 173.4 55.21 259.9 282.5 30.9 0.0850 1.35724 
310.0 278.8 9.273 3245.0 3871.0 173.8 55.53 280.5 273.8 30.1 0.0834 1.34975 

310.5 272.9 9.077 3378.0 4017.0 174.3 55.88 305.4 264.9 29.2 0.0817 1.34151 
311.0 266.4 8.858 3522.0 4177.0 174.8 56.26 335.4 256.1 28.3 0.0799 1.33240 
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Thermophysical properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/mJ molldm3 llmol limo! J/(mo['K) J!(rno!'K) mls I1 Pa 's W/(m'K) Const. 

312.0 250.8 8.341 3853.0 4549.0 176.0 57.12 411.0 239.2 26.2 0.0760 1.31104 
314.0 211.5 7.034 4683.0 5508.0 179.0 58.78 518.7 217.1 21.7 0.0680 1. ;\5810 
316.0 176.7 5.878 5492.0 6478.0 182.1 59.10 429.1 213.4 18.5 0.0628 1.21260 
318.0 155.0 5.153 6084.0 7209.0 184 .. ~ 58.58 309.7 216.7 16.9 0.0586 !.18469 
320.0 141.2 4.697 6516.0 7751.0 186.1 57.97 238.6 221.4 16.1 0.0549 1.16737 
321.0 136.1 4.525 6696.0 7978.0 186.8 57.70 21;5.4 223.8 15.8 0.0532 1.16091 
322.0 131. 7 4.379 6859.0 8184.0 187.5 57.46 197.3 226.2 15.6 0.0517 1.15541 
323.0 127.8 4.251 7009.0 8373.0 188.1 57.23 182.9 228.4 15.4 0.0503 1.15063 

324.0 124.4 4.138 7149.0 8550.0 188.6 57.03 171.2 230.7 15.2 0.0491 1.14643 
325.0 121.4 4.037 7280.0 8716.0 189.1 56.85 161.5 232.8 15. J 0.0479 1.14267 
326.0 118.7 3.946 7404.0 8874.0 189.6 56.69 153.4 234.9 15.0 0.0-169 1. J 3929 
327.0 116.2 3.863 7522.0 9024.0 190. J 56.55 146.5 236.9 14.9 0.0460 1. 13622 
328.0 113.9 3.787 7636.0 9167.0 190.5 56.42 140.5 238.8 14.8 0.0452 1.13340 
330.0 109.8 3 652 7850.0 9438.0 191.3 56.20 130.8 242.6 14.7 00437 1 12840 
332.0 106.3 3.534 8050.0 9692.0 192 .1 56.03 123.2 246.1 14.6 0.0426 1.12407 
334.0 103.1 3.430 8241.0 9932.0 192.8 55.89 117 .1 249.4 14.5 0.0416 1.12025 
336.0 100.3 3.336 8422.0 10160.0 193.5 55.79 112.1 252.6 14.4 0.0408 J .11684 
338.0 97.80 3.252 8597.0 10380.0 194.2 55.73 108.0 255.7 14.4 0.0402 1.11377 

340.0 95.49 3.175 8767.0 J0590.0 194.8 55.68 104.5 258.6 14.3 0.0397 1.11098 
342.0 93.37 3.105 8931.0 10800.0 195.4 55.66 101. 5 261.4 14.3 0.0392 1.10841 
344.0 91.41 3.040 9091.0 11000.0 196.0 55.66 98.88 264.1 14.3 0.0389 1.10605 
346.0 89.59 2.979 9248.0 11190.0 196.5 55.68 96.64 266.8 14.3 0.0386 1.10386 
348.0 87.89 2.923 9402·0 11390.0 197.1 55.71 94.68 269.3 14.3 0.0384 1.10181 
350.0 86.30 2.870 9553.0 11570.0 197.6 55.76 92.95 271.8 14.3 0.0382 1.09990 
355.0 82.72 2.751 9921.0 12030.0 198.9 55.94 89.44 277.6 14.3 0.0380 1.09560 
360.0 79.59 2.647 10280.0 12470.0 200.1 56.18 86.80 283.1 14.3 0.0380 1.09186 
365.0 76.81 2.554 10630.0 12900.0 201.3 56.48 84.77 :l88.3 14 .-1 0.0381 1.08855 
370.0 74.33 2.472 10970.0 13320.0 202.5 56.82 83.21 293.2 14.5 0.0383 1.08559 

375.0 12.07 2.397 11310.0 13730.0 203.6 57.20 81. 99 297.9 14.6 0.0386 1.08291 
380.0 70.02 2.329 11650.0 14140.0 204.7 57.61 81.05 302.3 14.6 0.0390 1.08048 
385.0 68.13 2.266 11980.0 14540.0 205.7 58.05 80.33 306.6 14.7 0.0395 1.07824 
390.0 66.39 2.208 12310.0 14940.0 206.7 58.51 79.78 310.7 14.8 0.0400 1.07618 
395.0 64.77 2.154 12650.0 15340.0 207.8 58.98 79.37 314.7 14.9 0.0405 1.07426 
400.0 63.25 2.104 12980.0 15740.0 208.8 59.48 79.09 318.6 15.0 0.0411 1.07248 
410.0 60.51 2.012 13640.0 16520.0 210.7 60.50 78.80 325.9 15.2 0.0423 1.06925 
420.0 58.07 1.931 14310.0 17310.0 212.6 61.57 78.81 332.9 15.4 0.0436 1.06639 
430.0 55.88 1.858 14980.0 18100.0 214.5 62.66 79.03 339.5 15.7 0.0450 1.06382 
440.0 53.90 1.792 15660.0 18890.0 216.3 63.78 79.41 345.8 15.9 0.0464 1.06150 

450.0 52.09 1.732 16340.0 19690.0 218.1 64.91 79.91 351.9 16.1 0.0479 1.05939 
460.0 50.43 1.677 17030.0 20490.0 219.8 66.04 80.51 357.7 16.3 0.0494 1.05745 
410.0 48.90 1.626 17730.0 21300.0 221.6 67.19 81.19 363.3 16.6 0.0510 1.05567 
480.0 47.48 1.579 18440.0 22120.0 223.3 68.33 81.92 368.8 16.8 0.0526 1.05402 
490.0 46.16 1.535 19160.0 22940.0 225.0 69.47 82.70 374.1 17.0 0.0542 1.05248 
500.0 44.93 1.494 19890.0 23770.0 226.7 70.61 83.52 379.2 17.2 0.0559 1.05105 
510.0 43.77 1.456 20630.0 24610.0 228.3 71. 74 84.36 384.2 17.4 0.0576 J .04971 
5:W.0 42.68 1.419 21370.0 25460.0 230.0 72.87 85.22 389.1 17.7 0.0593 1.04845 
540.0 40.69 1.353 22890.0 27180.0 233.2 75.09 87.00 398.5 18.1 0.0617 1.04615 
560.0 38.91 1.294 24450.0 28940.0 236.4 77.27 88.80 407.5 18.5 0.0662 1.04409 

580.0 37.29 1.240 26060.0 30730.0 239.6 79.40 90.61 416.1 19.0 0.0698 1.04223 
600.0 35.83 1.191 27690.0 32560.0 242.7 81.46 92.41 424.5 19.4 0.0734 1.04054 

6.00 MPa isobar 

91.31a 652.7 21. 71 -14850.0 14510.0 77.08 47.09 67.80 2003.0 1260.0 0.255 1.94572 
150.0 589.3 19.60 -10800.0 -10500.0 111.5 43.72 69.94 1617.0 264.0 0.206 1.83348 
200.0 530.8 17.65 -7264.0 -6924.0 132.0 43.23 73.75 1252.0 144.0 0.157 1 .73445 

220.0 504.9 16.79 -5777.0 -5420.0 139.2 43.87 76.81 1105.0 116.0 0.140 1.69182 
240.0 476.5 15.85 -4221.0 -3842.0 146.1 44.94 81.31 954.4 94.2 0.123 1.64583 
260.0 443.9 14.76 -2558.0 -2152.0 152.8 46.46 88.25 797.5 75.6 0.107 1.59424 
270.0 425.2 14.14 -1669.0 -1245.0 156.3 47.41 93.36 715.1 67.1 0.0996 1.56506 
280.0 403.9 13.43 -724.4 -277.7 159.8 48.53 100.5 628.6 59.1 0.0917 1.53233 
285.0 391. 9 13.03 -223.6 236.8 161.6 49.11 105.5 583.1 55.1 a.0876 1. 51406 
290.0 378.5 12.59 302.7 779.4 163.5 49.89 111. 9 535.4 51.1 0.0835 1.49400 
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Thermophysica! properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kgim 3 mol/dm 3 limo! limo! Ji(mo!'K) J!(mo!'K) m/s /J.Pa·s W/(m'K) Canst. 

295.0 363.4 12.09 863.5 1360.0 165.5 50.71 120.9 484.8 47.0 0.0796 1.47145 
300.0 345.6 11.49 1474.0 1996.0 167.6 51.70 134.9 429.9 42.6 0.0778 1.44515 
302.0 337.3 11 .22 1739.0 2274.0 ]68.5 52.17 143.0 406.2 40.8 0.0796 1.43307 
304.0 328. I ]0.91 2020.0 2570.0 169.5 52.69 153.9 381.4 38.9 0.0883 1.41970 
306.0 317.6 10.56 2324.0 2892.0 170.6 53.29 168.9 355.0 36.8 0.106 1.40458 
307.0 311. 7 10.37 2487.0 3066.0 171.1 53.63 178.9 341.1 35.7 0.0933 1.39615 
308.0 305.~ 10.15 2{)60.0 _,:l:l1.1I 17]. 7 54.01 191. :I 320. I! 34.5 0.0888 1.38696 
309.0 298.1 9.914 2844.0 3450.0 172 .4 54.43 207.2 311.9 33.3 0.0861 1. 37681 
310.0 290.1 9.646 3045.0 3667.0 173.1 54.90 227.9 296.5 31.9 0.0838 1.36545 
311.0 280.8 9.339 3265.0 3908.0 173.8 55.44 255.5 280.7 30.5 0.0814 1.35251 

311.5 275.7 9.167 3385.0 4040.0 174.3 55.74 272.7 272.8 29.7 0.0801 1.34530 
312.0 270.1 8.981 3513.0 4181.0 174.7 56.06 292.4 264.9 28.9 0.0787 1.33751 
312.5 264.0 8.778 3649.0 4333.0 175.2 56.41 314.9 257.1 28.0 0.0773 1.32907 
314.0 242.4 8.062 4117.0 4862.0 176.9 57.54 391.1 236.2 25.2 0.0722 1.29958 
316.0 209.1 6.953 4847.0 5710.0 179.6 58.78 437.9 220.2 21.5 0.0659 1.25487 
320.0 160.1 5.325 6086.0 7213.0 184.3 58.67 296.2 219.3 17.4 0.0581 1.19125 
325.0 132.7 4.4]3 7006.0 8366.0 187.9 57.50 184.9 229.7 15.8 0.0510 1.15670 
326.0 129.2 4.296 7148.0 8545.0 188.4 57.31 173.5 231.8 15.6 0.0499 1.15230 
527.0 126.0 4.191 7282.0 8714.0 189.0 57.14 163.9 233.9 15.5 0.0489 1.14837 
328.0 123.1 4.095 7408.0 8873.0 189.5 56.98 155.8 235.9 15.3 0.0479 1.14482 

329.0 120.5 4.008 7529.0 9026.0 189.9 56.84 148.9 237.8 15.2 0.0470 1.14159 
330.0 118.1 3.929 7644.0 9171.0 190.4 56.72 142.8 239.7 15.1 0.0462 1.13863 
332.0 113.9 3.786 7862.0 9.147.0 191'2 56 51 1.'H.O 24.l. ~ 15.0 0.0448 1. 13337 
334.0 110.1 3.663 8066.0 9705.0 192.0 56.34 125.2 246.8 14.9 0.0437 1.12881 
336.0 106.9 3.554 8260.0 9949.0 192.7 56.21 119.0 250.1 14.8 0.0427 1.12479 
338.0 103.9 3.456 8445.0 10180.0 193.4 56.11 113.8 253.3 14.7 0.0419 1.12121 
340.0 101.3 3.368 8623.0 10400.0 194.0 56.04 109.6 256.3 14.6 0.0412 1.11798 
342.0 98.8:5 3.2117 8795.0 10620.0 194.7 S6.00 t06.0 259.2 14.6 0.0407 1 .1150~ 
344.0 96.63 3.213 8961.0 10830.0 195.3 55.98 102.9 262.0 14.6 0.0402 1. 11235 
346.0 94.58 3.145 9124.0 11030.0 195.9 55.98 100.2 264.7 14.5 0.0399 1.10988 

348.0 92.68 3.082 9283.0 11230.0 196.4 55.99 97.89 267.3 14.5 0.0395 1.10758 
350.0 90.91 3.023 9439.0 11420.0 197.0 56.03 95.87 269.9 14.5 0.0393 1.10544 
352.0 89.25 2.968 9592.0 11610.0 197.5 56.07 94.08 272.3 14.5 0.0391 1.10344 
355.0 86.94 2.891 9817.0 11890.0 198.3 56.17 91.78 275.9 14.5 0.0389 1.10066 
360.0 83.50 2.777 10180.0 12340.0 199.6 56.39 88.73 281.5 14.6 0.0388 1.09654 
365.0 RO .47 ',,{,76 10540.0 12780.0 200.8 56.66 86.40 286.8 14.6 0.0388 1.09291 
370.0 77.77 2.586 10890.0 13210.0 202.0 56.98 84.60 291.8 14.7 0.0389 1.08969 
375.0 75.34 2.505 11230.0 13630.0 203.1 57.35 83.20 296.6 14.7 0.0392 1.08679 
380.0 73.13 2.432 11570.0 14040.0 204.2 57.74 82.11 301.1 14.8 0.0395 1.08416 
385.0 71.10 2.364 11910.0 14450.0 205.2 58.17 81.27 305.5 14.9 0.0399 1.08175 

390.0 69.23 2.302 12250.0 14850.0 206.3 58.61 80.62 309.7 15.0 0.0404 1.07954 
395.0 67.50 2.245 12580.0 15260.0 207.3 59.08 80.13 313.7 15.1 0.0409 1. 07749 
400.0 65.89 2.191 12920.0 15650.0 208.3 59.57 79.78 317.6 15.2 0.0414 1.07559 
410.0 62.97 2.094 13590.0 16450.0 210.3 60.58 79.38 325.1 15.4 0.0426 1.07215 
420.0 60.39 2.008 14260.0 17240.0 212.2 61.63 79.30 332.1 15.6 0.0439 1.06911 
430.0 58.08 1.931 14930.0 18040.0 214.1 62.72 79.45 338.8 15.8 0.0452 1.06639 
440.0 55.99 1.862 15610.0 1&830.0 215.9 63.83 79.78 345.2 16.0 0.0467 1.06394 
450.0 54.09 1.799 16300.0 19630.0 217.7 64.95 80.25 351.4 16.2 0.0481 1.06171 
460.0 52.34 1.741 16990.0 20440.0 219.5 66.09 80.81 357.3 16.4 0.0496 1.05968 
470.0 50.74 1.687 17690.0 21250.0 221.2 67.22 81.46 362.9 16.7 0.0512 1.05780 

480.0 49.25 1.638 18400.0 22070.0 222.9 68.36 82.17 368.4 16.9 0.0528 1.05607 
490.0 47.86 1.592 19120.0 22890.0 224.6 69.50 82.93 373.8 17.1 0.0544 1.05446 
500.0 46.51 1.549 19850.0 23730.0 226.3 70.64 83.72 378.9 17.3 0.0560 1.05296 
510.0 45.37 1.509 20590.0 24570.0 228.0 71.77 84.55 384.0 17.5 0.0577 1.05156 
520.0 44.23 1.471 21340.0 25420.0 229.6 72.89 85.40 388.9 17.8 0.0594 1.05024 
540.0 42.15 1.402 22860.0 27140.0 232.9 75.12 87.15 398.4 18.2 0.0629 1.04783 
560.0 40.29 1.340 24430.0 28900.0 236.1 77.29 88.94 407.4 18.6 0.0664 1.04568 
580.0 38.61 1.284 26030.0 30700.0 239.2 7':1.42 90.73 416.1 19.0 0.0699 1.04374 
600.0 37.09 1.233 27670.0 32530.0 242.3 81.48 92.52 424.5 19.5 0.0735 1.04199 
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Therrnophysical properties of ethane Continued 

T Density Density E II S 

K kg/m3 molldm3 J/mo! J/mol J/(mo!'K) 

6.50 MPa isobar 

91.393 652.8 21. 71 -14850.0 -14550.0 77.10 47.11 67.81 2004.0 1260.0 0.256 1.94587 
150.0 589.6 19.61 -10810.0 -10480.0 111.5 43.74 69.90 1619.0 265.0 0.206 1.83400 
200.0 531.4 17.67 -7277.0 -6909.0 132.0 43.26 73.64 1256.0 145.0 0.158 1.73533 
220.0 505.6 16.82 -5794.0 -5408.0 139.1 43.90 76.63 1110.0 117.0 0.140 1.69297 
240.0 477 .:5 1:5.515 -4:l44.U -JISJ4.U 140.U 44.~6 81. 01 961.2 94.9 0.124 1.64740 
260.0 445.4 14.81 -2591.0 -2153.0 152.7 46.47 87.64 806.6 76.3 0.108 1.59653 
270.0 427.1 14.20 -1711.0 -1253.0 156.1 47.41 92.42 726.0 68.0 0.100 1.56797 
280.0 406.4 13.52 -779.3 -298.4 159.6 48.50 98.96 642.0 60.0 0.0927 1.53620 
290.0 382.3 12.71 225.1 736.4 163.2 49.RI tOR. R 'i'i2.R 'i2.2 0.OR4R 1.499<;9 
295.0 368.2 12.24 766.7 1298.0 165.1 50.58 116.1 505.3 48.3 0.0809 1.47852 

300.0 352.0 11.71 1347.0 1902.0 167.1 51.47 126.4 454.8 44.2 0.0785 1.45462 
305.0 332.7 11.06 1984.0 2572.0 169.4 52.56 142.9 400.4 39.9 0.104 1.42640 
306.0 328.3 10.92 2122.0 2717.0 169.8 52.81 147.5 388.9 39.0 0.0976 1.42000 
308.0 318.7 10.60 2409.0 3023.0 170.8 53.35 158.7 365.2 37.2 0.0857 1.40620 
310.0 307.9 10.24 2719.0 3354.0 171.9 53.97 173.7 340.5 35.2 0.0828 1.39067 
311.0 301.8 10.04 2885.0 3533.0 172.5 54.32 183.3 327.8 34.1 0.0817 1.38208 
312.0 295.3 9.820 3060.0 3721.0 173.1 54.70 194.7 315.0 33.0 0.0805 1.37280 
313.0 288.1 9.582 3244.0 3923.0 173.7 55.10 208.4 302.0 31.8 0.0792 1.36273 
314.0 280.3 9.321 3442.0 4139.0 174.4 55.55 224.7 289.1 30.6 0.0777 1.35171 
315.0 271.6 9.032 3653.0 4373.0 175.2 56.03 243.7 276.5 29.3 0.0759 1.33963 

316.0 262.0 R.713 3g&1 0 4627 .0 176.0 56.55 :264.9 :264.5 :28.0 0.0738 1.3:2638 
320.0 216.8 7.211 4935.0 5836.0 179.8 58.47 324.6 232.0 22.6 0.0647 1. 26515 
325.0 169.4 5.635 6177.0 7330.0 184.4 58.75 256.6 226.9 18.5 0.0574 1.20316 
326.0 162.9 5.416 6378.0 7578.0 185.2 58.61 238.3 228.0 18.0 0.0563 1.19473 
327.0 157.1 5.223 6563.0 7808.0 185.9 58.46 221.7 229.4 17.6 0.0552 1.18736 
32.8.0 152.0 5.053 6736.0 8022.0 166.:5 :58.30 207.0 231.0 17.3 0.0'42 1.18067 
329.0 147.4 4.902 6896.0 8222.0 187.1 58.14 194.3 232.6 17.0 0.0532 1.17512 
330.0 143.3 4.767 7047.0 8411 .0 187.7 57.98 183.2 234.3 16.8 0.0523 1.16999 
331.0 139.7 4.644 7190.0 8589.0 188.2 57.84 173.6 236.0 16.6 0.0514 1.16537 
332.0 136.3 4.533 7325.0 8758.0 188.8 57.70 165.2 237.8 16.4 0.0506 1.16120 

333.0 133.3 4.432 7453.0 8920.0 189.2 57.57 157.9 239.5 16.2 0.0498 1.15739 
334.0 130.5 4.339 7576.0 9074.0 189.7 57.46 151.4 241.2 16.1 0.0491 1.15391 
336.0 125.5 4.174 7809.0 9366.0 190.6 57.26 140.7 244.6 15.9 0.0478 1.14772 
:l38.0 121 :1 4030 8026.0 9639.0 191.4 57.09 132.2 :1-17.9 15.7 0.0466 1.14:237 
340.0 117.4 3.903 8231. 0 9896.0 192.1 56.96 125.2 251.1 15.6 0.0456 1.13768 
342.0 114.0 3.791 8426.0 10140.0 192.9 56.86 119.5 254.2 15.5 0.0448 1.13351 
344.0 110.9 3.689 8613.0 10370.0 193.5 56.79 114.8 257.1 15.4 0.0440 1.12977 
346.0 108.2 3.597 8793.0 10600.0 194.2 56.74 110.7 260.0 15.3 0.0434 1.12637 
34&.0 10'.6 3.:H3 &967.0 10820.0 194.6 :56.71 10"/.3 :l62.1 1:5.3 0.U4:l9 1.1:l3:l11 
350.0 103.3 3.435 9137.0 11030.0 195.4 56.71 104.3 265.4 15.2 0.0424 1.12043 

352.0 101.1 3.363 9302.0 11240.0 196.0 56.72 101.7 268.0 15.2 0.0420 1.11780 
354.0 99.12 3.296 9464.0 11440.0 196.6 56.74 99.43 270.6 15.2 0.0417 1.11536 
356.0 97.24 3.234 9623.0 11630.0 197.1 56.79 97_43 273.0 15.1 0.0414 1.11308 
358.0 95.48 3.175 9779.0 11830.0 197.7 56.84 95.66 275.4 15.1 0.0412 1.11095 
360.0 93.82 3.120 9933.0 12020.0 198.2 56.91 94.09 277.7 15.1 0.0411 1.10894 
365.0 90.06 2.995 10310.0 12480.0 199.5 57.12 90.86 283.3 15.1 0.0408 1.10440 
370.0 86.75 2.885 10670.0 12930.0 200.7 57.40 88.38 288.5 15.1 0.0407 1.10043 
375.0 83.81 2.787 11030.0 13360.0 201.9 57.72 86.45 293.5 15.2 0.0408 1.09689 
380.0 81.16 2.699 11380.0 13790.0 203.0 58.08 84.95 298.3 15.2 0.0410 1.09372 
385.0 78.75 2.619 11730.0 14210.0 204.1 58.47 83.77 302.8 15.3 0.0412 1.09084 

390.0 76.54 2.:546 12060.U I 46.iO. U W!l.:l !l1l.1I~ 1141.114 JU7.Z 1!l.4 I).U4\ b I.UII!!:l1 
395.0 74.52 2.478 12420.0 15040.0 206.2 59.34 82.13 311.4 15.4 0.0420 1.08580 
400.0 72.64 2.416 12760.0 15450.0 207.3 59.80 81.58 315.5 15.5 0.0424 1.08357 
405.0 70.89 2.358 13100.0 15860.0 208.3 60.28 81.17 319.4 15.6 0.0430 1.08149 
410.0 69.26 2.303 13440.0 16260.0 209.3 60.78 80.88 323.2 IS.7 0.0435 1.07956 
420.0 66.29 2.205 14120.0 17070.0 211 .2 61.81 80.58 330.4 15.9 0.0447 1.07605 
430.0 63.65 2.117 14800.0 17870.0 213.1 62.87 80.56 337.3 16.1 0.0459 1.07294 
440.0 61.28 2.038 15490.0 18680.0 215.0 63.96 80.75 343.9 16.3 0.0473 1.07014 
450.0 59.13 1.966 16180.0 19490.0 216.8 65.07 81.10 350.2 16.5 0.0487 1.06761 
460.0 57.17 1.901 16880.0 20300.0 218.6 66.19 81.57 356.2 16.7 0.0502 1.06531 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 673 

Thermophysical properties of ethane - Continued 

T Density Density E Jl S Cv Cp Sound Vise. Therm. Diel. 

K kg/m3 molldm3 J/mol J/mol J/(mol·K) J!(mo]·K) m/s Il Pa-s W/(m'K) Const. 

470.0 55.36 1.841 17590.0 21120.0 220.3 67.:'12 82.14 362.0 16.9 0.0517 1.06320 
480.0 53.70 1.786 18310.0 21'J::>U.V :lU.J b8.4::> 82.79 367.7 17 .1 0.0:533 1.0612.'5 
490.0 52.16 1.734 19030.0 22780.0 223.8 69.58 8:'1.50 373.1 17.3 0.0548 1.05945 
500.0 50.72 1. 687 19760.0 23620.0 225.5 70.71 84.25 378.4 17.6 0.0565 1.05718 
510.0 49.38 1.642 20500.0 24460.0 227.2 71.84 85.03 383.5 17.8 0.0581 1.05621 
5JOO 4R.12 1.600 21260.0 25320.0 228.8 72.96 85.85 388.5 18.0 0.0598 1.05475 
540.0 45.82 1.524 22790.0 27050.0 232.1 75.17 87.54 398.1 18.4 0.0632 1.05207 
560.0 43.76 1.455 24350.0 28820.0 235.3 77.34 89.28 407.3 18.8 0.0667 1.04969 
580.0 41.92 1.394 25960.0 30620.0 238.5 79.47 91.04 416.1 19.2 0.0702 1.04755 
600.0 40.24 1.338 27600.0 32460.0 241.6 81.53 92.79 424.6 19.7 0.0738 1.04562 

7.00 MPa isobar 

91.47a 652.9 21.71 -14840.0 -14520.0 77 .12 47.12 67.83 2005.0 1260.0 0.256 1.94602 
150.0 589.9 19.62 -10820.0 -10460.0 111.4 43.77 69.86 1622.0 266.0 0.207 1.83451 
200.0 531.9 17.69 -7289.0 -6894.0 131.9 43.29 73.54 1260.0 145.0 0.158 1.73621 
220.0 506.4 16.84 -5811. 0 -5395.0 139.1 43.92 76.47 1115.0 118.0 0.141 1. 69411 
240.0 478.4 15.91 -4266.0 -3826.0 145.9 44.99 80.72 967.8 95.6 0.124 1. 64893 
260.0 446.8 14.86 -2624.0 -2153.0 152.6 46.48 87.07 815.5 77 .1 0.109 1.59876 
270.0 428.9 14.26 -1751.0 -1261.0 155.9 47.41 91.56 736.5 68.8 0.101 1.57077 
280.0 408.8 13.60 -831.5 -316.7 159.4 48.48 97.55 654.8 60.9 0.0937 1.53988 
290.0 385.7 12.83 153.~ 699.1 162.9 49.74 106.2 569.1 53.3 0.0860 1.50474 
295.0 372.4 12.39 679.4 1245.0 164.8 50.47 112.3 524.0 49.5 0.0822 1.48486 

300.0 357.6 11.89 1236.0 1825.0 166.7 51.30 120.4 476.9 45.7 0.0794 1.46275 
305.0 340.4 11.32 1836.0 2455.0 168.8 52.26 132.2 427.3 41.7 0.0964 1.43751 
310.0 319.6 10.63 2499.0 3158.0 171 .1 53.43 150.7 374.4 37.5 0.0814 1.40747 
312.0 309.9 10.30 2790.0 3470.0 172 .1 53.98 161.5 352.4 35.7 0.0801 1.39349 
314.0 298.9 9.941 3102.0 3806.0 173.2 54.60 175.3 330.1 33.8 0.0788 1.37795 
316.0 286.6 9.530 3439.0 4173.0 174.4 55.29 192.7 307.9 31. 8 0.0769 1.36050 
317.0 279.7 9.302 3619.0 4371.0 175.0 55.67 203.0 297.1 30.7 0.0757 1.35093 
318.0 272.4 9.059 3807.0 4579;0 175.6 56.06 214.1 286.6 29.6 0.0743 1.3401'5 
319.0 264.6 g. SOO 4004.0 4799.0 176.3 56.47 225.7 276.7 28.6 0.0728 t 32996 
325.0 212.0 7.049 5319.0 6312.0 181.0 58.54 263.5 239.4 22.4 0.0627 1.25867 

326.0 203.6 6.770 5540.0 6574.0 181.8 58.70 259.4 237.1 21.6 0.0613 1.24757 
327.0 195.7 6.507 5755.0 6830.0 182.6 58.79 252.6 235.7 20.9 0.0601 1.23717 
328.0 188.3 6.262 5961.0 7079.0 183.4 58.83 243.8 235.0 20.3 0.0591 1.22756 
329.0 181.5 6.037 6158.0 7318.0 184.1 58.81 233.8 234.9 19.7 0.0581 1.21876 
330.0 175.3 5.831 6346.0 7546.0 184.8 58.77 223.1 235.2 19.2 0.0572 1.21076 
331.0 169.7 5.644 6524.0 7764.0 185.5 58.70 212.5 235.8 18.8 0.0563 1.20349 
332.0 164.6 5.473 6692.0 7971.0 186.1 58.61 202.2 236.7 18.5 0.0555 1.19691 
333.0 159.9 5.317 6852.0 8169.0 186.7 58.51 192.6 237.8 18.2 0.0547 1.19094 
334.0 155.6 5.175 7004.0 8357.0 187.2 58.41 183.7 239.0 17.9 0.0540 1.18551 
335.0 151.7 5.046 7149.0 8536.0 187.8 58.30 175.5 240.3 17.6 0.0532 1.18056 

:nli.o 14K.l 4.926 72K7.0 R70R.0 lKK.' :'iK .?O 1M!.:! 241.7 17. <I 0.0:'i26 1.17603 
337.0 144.8 4.817 7419.0 8873.0 188.8 58.10 161.5 243.1 17.3 0.0519 1.17187 
338.0 141. 8 4.715 7546.0 9031.0 189.2 58.01 155.5 244.5 17.1 0.0513 1.16803 
340.0 136.3 4.533 7787.0 9331.0 190.1 57.85 145.1 247.5 16.8 0.0501 1.16117 
342.0 131. 5 4.374 8013.0 9613.0 191.0 57.71 136.6 250.5 16.6 0.0491 J .15521 
344.0 1Z7.3 4.234 8225.0 9879.0 191. 7 57.59 129.G 253.4 lG.4 0.0481 1.1499G 
346.0 123.5 4.109 8428.0 10130.0 192.5 57.50 123.7 256.2 16.3 0.0473 1.14529 
348.0 120.2 3.996 8622.0 10370.0 193.2 57.44 118.7 259.1 16.1 0.0465 1.14110 
350.0 117.1 3.893 8809.0 10610.0 193.8 57.39 114.5 261.8 16.0 0.0459 1.13730 
352.0 114.3 3.800 8990.0 10830.0 194.5 57.37 110.8 264.5 16.0 0.0453 1.13384 

354.0 111. 7 3.714 9166.0 11050.0 195.1 57.36 107.6 267.1 15.9 0.0448 1.13066 
356.0 109.3 3.634 9337.0 11260.0 195.7 57.37 104.9 269.6 15.8 0.0444 1.12772 
358.0 107.0 3.560 9504.0 11470.0 196.3 57.40 102.4 272.1 15.8 0.0440 1.12500 
360.0 105.0 3.491 9668.0 11670.0 196.8 57.44 100.3 274.5 15.8 0.0437 1.12246 
362.0 103.0 3.426 9829.0 11870.0 197.4 57.49 98.39 276.8 15.7 0.0435 1.12009 
365.0 100.3 3.336 10060.0 12160.0 198.2 57.60 95.92 280.3 15.7 0.0431 1.11680 
370.0 96.28 3.202 10450.0 12630.0 199.5 57.82 92.60 285.7 15.7 0.0428 1. 11191 
375.0 92.73 3.084 10820.0 13090.0 200.7 58.09 90.05 290.9 15.7 0.0426 1.10762 
380.0 89.57 2.979 11190.0 13540.0 201.9 58.42 88.05 295.8 15.7 0.0426 1.10381 
385.0 86.72 2.884 11540.0 13970.0 203.0 58.78 86.48 300.5 15.7 0.0427 1.10038 
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ThermophysicaJ properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 moJldm3 J/mo! J/mo! J/(mo!'K) J/(mo!'K) m/s I1Pa'S W/(m'K) Con st. 

390.0 84.14 2.798 11900.0 14400.0 204.1 59.17 85.24 305.0 15.8 0.0430 1.09728 
395.0 81.78 2.720 12250.0 14820.0 205.2 59.59 84.26 309.4 15.8 0.0433 1.09445 
400.0 79.60 2.647 12600.0 15240.0 206.3 60.03 83.50 313.6 15.9 0.0436 1.09185 
405.0 77.59 2.580 12950.0 15660.0 207.3 60.50 82.91 317.6 16.0 0.0440 1.08945 
410.0 75.72 2.518 13290.0 16070.0 208.3 60.98 82.46 321.5 16.1 0.0445 1.08722 
420.0 72 .33 2.405 13980.0 16890.0 210.3 61.98 81.90 329.0 16.2 0.0455 1.08319 
430.0 69.34 2.306 14680.0 17710.0 212.2 63.02 81.69 336.0 16.4 0.0467 1.07964 
440.0 66.66 2.217 15370.0 18530.0 214.1 64.09 81.74 342.8 16.6 0.0480 1.07648 
450.0 64.25 2.137 16070.0 19350.0 215.9 65.19 81.97 349.2 16.8 0.0494 1.07363 
460.0 62.05 2.064 16780.0 20170.0 217.7 66.29 82.35 355.4 17.0 0.0508 1.07104 

470.0 60.04 1.997 17490.0 21000.0 219.5 67.41 82.84 361.3 17.2 0.0522 1.06868 
480.0 58.19 1.935 18210.0 21830.0 221.3 68.54 83.42 367.0 17.4 0.0538 1.06651 
490.0 56.48 1.878 18940.0 22660.0 223.0 69.66 84.07 372.5 17.6 0.0553 1.06451 
500.0 54.90 1.826 19670.0 23510.0 224.7 70.79 84.77 377.9 17.8 0.0569 1.06265 
510.0 53.41 1.776 20420.0 24360.0 226.4 71.91 85.52 383.1 18.0 0.0586 1.06091 
520.0 52.03 1.730 21170.0 25220.0 228.0 73.02 86.30 388.2 18.2 0.0602 1.05929 
530.0 50.72 1.687 21940.0 26090.0 229.7 74.13 87.11 393.1 18.4 0.0619 1.05778 
540.0 49.50 1.646 22710.0 26960.0 231.3 75.23 87.94 398.0 18.6 0.0636 1.05635 
560.0 47.25 1.571 24280.0 28740.0 234.6 77.39 89.63 407.3 19.0 0.0670 1.05373 
580.0 45.23 1.504 25890.0 30550.0 237.7 79.51 91.35 416.2 19.5 0.0706 1.05139 

600.0 43.40 1.443 27540.0 32390.0 240.9 81.57 93.07 424.8 19.9 0.0741 1.04927 

7.50 MPa isobar 

91.55a 653.0 21.72 -14840.0 -14500.0 77.14 47.14 67.84 2007.0 1270.0 0.256 1. 94617 
150.0 590.2 19.63 -10820.0 -10440.0 111.4 43.80 69.82 1624.0 261.0 0.201 1.83502 
200.0 532.4 17.71 7302.0 6878.0 131.8 43.32 73.44 1264.0 146.0 0.159 1.73708 
220.0 507.0 16.86 -5827.0 -5383.0 139.0 43.95 76.31 1121.0 118.0 0.141 1.69523 
240.0 479,4 15.94 ·4288.0 -3818.0 145.8 45.01 80.44 974.3 96.2 0.125 1.65044 
260.0 448.2 14.91 -2655.0 -2152.0 152.4 46.50 86.53 824.1 77 .8 0.110 1.60093 
270.0 430.6 14.32 -1790.0 -1267.0 155.8 47.41 90.77 746.7 69.6 0.102 1.57347 
l80.0 411.1 13.67 -881.1. -3:51..7 1:59.1. 411.46 !:/6.3U 667.1 61.11 U.U947 1.:54337 
290.0 388.9 12.93 86.5 666.4 162.7 49.69 104.0 584.3 54.3 0.0871 1.50952 
295.0 376.3 12.51 599.5 1199.0 164.5 50.38 109.1 541.3 50.1 0.01\34 1.49063 

300.0 362.4 12.05 1138.0 1761.0 166.4 51.16 115.8 496.9 47.0 0.0804 1.46993 
305.0 346.7 11.53 1711.0 2361.0 168.4 52.04 124.8 450.8 43.2 0.0915 1.44683 
310.0 328.6 10.93 2328.0 3015.0 170.5 53.06 137.6 402.7 39.3 0.0804 1.42035 
312.0 320.3 10.65 2593.0 3297.0 171.4 53.52 144.4 383.0 37.7 0.0795 1.40849 
314.0 311.4 10.36 2869.0 3593.0 172.4 54.03 152.5 363.1 36.1 0.0787 1.39571 
316.0 301.7 10.03 3160.0 3908.0 173.4 54.57 162.2 343.2 34.4 0.0777 1.38184 
318.0 291.0 9.677 3468.0 4243.0 174.4 55.16 173.6 323.6 32.6 0.0764 1. 366'11 
320.0 279.2 9.284 3796.0 4603.0 175.5 55.80 186.8 304.7 30.8 0.0745 1. 35017 
322.0 266.2 8.854 4144.0 4991.0 176.8 56.47 200.9 287.4 29.0 0.0722 1.33218 
324.0 252.3 8.389 4512.0 5406.0 178.0 57.13 214.1 272.5 27.1 0.0694 1.31296 

326.0 237.6 7.903 4896.0 5845.0 179.4 57.75 223.6 260.7 25.4 0.0665 1. 29307 
328.0 223.0 7.415 5286.0 6297.0 180.8 58.25 227.4 252.4 23.8 0.0639 1.27333 
330.0 208.9 6.948 5671.0 6750.0 182.1 58.59 224.7 247.1 22.4 0.0615 1.25463 
331 .0 101.3 6.n& :58<;8.0 1'>973.0 18' .. 8 <;8.69 '-,).1.,. '.4:5. S H.& (LOI'>O<; , .1./1'<;89 
332.0 196.0 6.518 6042.0 7192.0 183.5 58.77 2i6.5 244.4 21.2 0.0596 1.23761 
333.0 190.1 6.321 6219.0 7406.0 184.1 58.80 210.9 243.7 20.7 0.0587 1.22985 
334.0 184.5 6.136 6391.0 7614.0 l84.7 58.81 204.6 243.5 20.3 0.0579 1.22260 
335.0 179.3 5.963 6557.0 7815.0 185.3 58.80 198.0 243.6 19.9 0.0572 1.21585 
336.0 174.5 5.802 6717.0 8010.0 185.9 58.76 191.2 243.9 19.5 0.0565 1.20959 
337.0 169.9 5.652 6871.0 8198.0 186.5 58.72 184.5 244.5 19.2 0.0558 1.20380 

338.0 165.8 5.513 7018.0 8379.0 187.0 58.66 178.1 245.2 18.9 0.0552 1.19843 
339.0 161.9 5.383 7160.0 8554.0 187.5 58.60 171.9 246.1 18.6 0.0546 1.19345 
340.0 158.2 5.263 7297.0 8723.0 188.0 58.54 166.0 247.1 18.4 0.0540 1. 18883 
342.0 151.7 5.045 7557.0 9044.0 189.0 58.42 155.4 249.3 18.0 0.0529 1.18054 
344.0 146.0 4.855 7801.0 9345.0 189.9 58.30 146.3 251.7 17.7 0.0519 1.17332 
346.0 141.0 4.687 8030.0 9630.0 190.7 58.19 138.5 254.3 17.4 0.0510 1.16698 
348.0 136.5 4.538 8247.0 9900.0 191.5 58.11 131.9 256.8 17.2 0.0502 1.16135 
350.0 132.4 4.404 8455.0 10160.0 192.2 58.04 126.2 259.4 17.0 0.0494 1.15631 
352.0 128.8 4.283 8654.0 10410.0 192.9 57.99 121.3 262.0 16.9 0.0487 1.15177 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 675 

Thermophysical properties of ethane - Continued 

T LJenslty LJenslty E H S Cv Cp Suund Vi"". Therm. Did. 

K moJ/dm3 J/mol llmoi Jl(mo!'K) J/(mol'K) m/s W/(m'K) Const. 

354.0 125.5 4.172 8846.0 10640.0 193.6 57.96 117.0 264.6 16.8 0.0481 1.14764 

356.0 122.4 4.071 9032.0 10870.0 194.2 57.94 113.4 267.1 16.7 0.0475 1.14388 
358.0 119.6 3.978 9212.0 11100.0 194.9 57.95 110.2 269.6 16.6 0.0470 1.14041 
360.0 117.0 3.891 9387.0 11310.0 195.5 57.96 107.3 272.0 16.5 0.0466 1.13721 
362.0 114.6 3.811 9559.0 11530.0 196.1 57.99 104.8 274.4 16.4 0.0462 1.13424 
364.0 112.3 3.736 9727.0 11730.0 196.6 58.04 102.6 276.7 16.4 0.0459 1. D148 
366.0 110.2 3.666 9892.0 11940.0 197.2 58.09 100.6 279.0 16.3 0.0456 1.12889 
368.0 108.3 3.600 10050.0 12140.0 197.7 58.16 98.87 281.2 16.3 0.0453 1.12646 
370.0 106.4 3.538 10210.0 12330.0 198.3 58.24 97 .29 283.4 16.3 0.0451 1.12418 
375.0 102.1 J.;;90 lUoUU.(J HaIU.V 199.~ :56.47 93.99 266.7 J6.2 0.0447 1.11900 
380.0 98.38 3.272 10980.0 13270.0 200.8 58.76 91.42 293.8 16.2 0.0445 1. 11445 

385.0 95.04 3.161 11350.0 13730.0 201.9 59.09 89.40 298.6 16.2 0.0445 1.11040 
~QO.O <:12.0.1 .1.060 11720.0 14170.0 203.1 59.45 87.80 303.2 16.2 0.0445 1.10676 
395.0 89.29 2.969 12080.0 14600.0 204.2 59.85 86.53 307.7 16.3 0.0447 1.10346 
400.0 86.78 2.886 12440.0 15030.0 205.3 60.27 85.53 311.9 16.3 0.0449 1. 10044 
405.0 84.48 2.809 12790.0 15460.0 206.3 60.71 84.73 316.1 16.4 0.0453 1.09767 
410.0 82.34 2.738 13140.0 15880.0 207.4 61.11 84.11 320.1 16.4 0.0456 1.09512 
415.0 80.36 2.672 13490.0 16300.0 208.4 61.G5 83.64 324.0 16.5 0.0461 1.09274 
420.0 78.50 2.611 13850.0 16720.0 209.4 62.15 83.29 327.7 16.6 0.0465 1.09053 
430.0 75.13 2.498 14550.0 17550.0 211. 3 63.17 82.87 335.0 16.7 0.0476 1 .08651 
440.0 72 .13 2.399 15250.0 18380.0 213.2 64.22 82.76 341.8 16.9 0.0488 1.08295 

450.0 69.44 2.309 15960.0 19210.0 215.1 65.30 82.86 348.4 17.1 0.0501 1.01976 
460.0 67.00 2.228 16670.0 20040.0 216.9 66.40 83.14 354.7 17.3 0.0514 1.07687 
470.0 64.78 2.154 17390.0 20870.0 218.7 67.51 83.55 360.7 17.5 0.0528 1.07424 
480.0 62.73 2.086 18110.0 21710.0 220.5 68.62 84.06 366.5 17.7 0.0543 1.07184 
490.0 60 !IS 101.<1 18840 0 :n<;<;n 0 ",. ,. fiQ.71i RIi.ti'i :172.1 17.9 0.0'i'i8 1.06962 
500.0 59.10 1.966 19580.0 23400.0 223.9 70.86 85.31 377 .6 18.1 0.0574 1.06757 
510.0 57.48 1 .911 20330.0 24260.0 225.6 71.97 86.01 382.9 18.3 0.0590 1.06566 
520.0 55.96 1.861 21090.0 25120.0 227.3 73.08 86.75 388.0 18.5 0.0606 1.06388 
530.0 54.54 1.814 21860.0 25990.0 229.0 74.19 87.53 393.0 18.7 0.0623 1.06222 
540.0 53.20 1.769 22630.0 26870.0 230.6 75.28 88.33 397.9 IB.9 0.0640 1.06065 

560.0 50.75 1.688 24210.0 28650.0 233.9 77 .44 89.97 407.3 19.3 0.0674 1.05779 
580.0 48.55 1.615 25820.0 30470.0 237.0 79.56 91.65 416.3 19.7 0.0709 1.05523 
600.0 46.56 1.549 27480.0 32320.0 240.2 SI.61 93.34 425.0 20.1 0.0744 1.05293 

S.OO MPa isobar 

91.63a 653.1 21.72 -14840.0 -14470.0 77.16 47.15 67.85 2008.0 1270.0 0.256 1.94632 
150.0 590.5 19.64 -10830.0 -10420.0 111. 3 43.83 69.79 1627.0 2(-;!) '1 0.207 1.83552 
200.0 533.0 17.72 -7314.0 -6863.0 131.8 43.35 73.34 1269.0 0.159 1.73795 
220.0 507.7 16.89 -5844.0 -5370.0 138.9 43.98 76.15 1126.0 119.u () .142 1.69634 
240.0 480.3 15.97 -4310.0 -3809.0 145.7 45.04 80.17 980.8 96.9 0.125 1.65193 
260.0 449.6 14. ?5 -2686.0 -2151.0 152.3 46.51 86.03 832.6 78.5 0.110 t .60305 
270.0 432.3 14.38 -1828.0 -1272.0 155.6 47.42 90.03 756.6 70.3 0.103 1.57608 
280.0 413.3 13.75 -928.8 -346.7 159.0 48.45 95.17 678.8 62.7 0.0956 1.54671 
290.0 391. 8 13.03 23.7 637.6 162.5 49.64 102.1 598.7 55.3 0.0882 1.51399 
300.0 366.8 12.20 1050.0 1705.0 166.1 51.05 112.2 515.2 48.2 0.0814 1.47638 

305.0 352.3 11.71 1601.0 2284.0 168.0 51.86 119.4 471.8 44.6 0.0883 1.45492 
310.0 335.9 11. 17 2187.0 2903.0 170.0 52.79 128.9 427.3 41.0 0.0798 1.43093 
312.0 328.6 10.93 2434.0 3166.0 170.8 53.20 133.7 409.2 39.5 0.0791 1.42043 
314.0 320.9 10.67 2689.0 3438.0 171. 7 53.63 139.1 391.0 38.0 0.0785 1.40932 
316.0 312.7 10.40 2953.0 3723.0 172.6 54.09 145.4 372.9 36.5 0.0779 1.39750 
318.0 303.8 10.10 3229.0 4021.0 173.6 54.58 152.6 354.8 34.9 0.0771 1.38489 
320.0 294.3 9.788 3516.0 4334.0 174.5 55.10 160.7 337.1 33.3 0.0761 1.37141 
322.0 284.1 9.447 3817.0 4664.0 175.6 55.65 169.7 320.2 31. 7 0.0747 1.35699 
324.0 273.J 9.081 4132.0 5013.0 176.6 56.22 179.0 304.4 30.1 0.0729 1.34164 
326.0 261.4 8.692 4460.0 5380.0 177.8 56.79 188.1 290.2 28.5 0.0707 1.32545 

330.0 236.7 7.872 5145.0 6161.0 180.2 57.84 200.7 268.6 25.5 0.0660 1. 29178 
332.0 224.4 7.461 5492.0 6565.0 181.4 58.24 202.3 261.5 24.2 0.0638 1.27518 
334.0 212.5 7.067 5836.0 696~.0 182.0 S!LS4 WU.4 lS6.0 lJ.U V.uol~ 1.l:59.lt) 
336.0 201.4 6.698 6170.0 7364.0 183.8 58.74 195.4 253.6 22.0 0.0601 1.24469 
338.0 191. 2 6.360 6490.0 7748.0 184.9 58.83 188.0 252.2 21.1 0.0586 1.23136 
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676 B. A. YOUNGLOVE AND J. F. ELY 

ThermophysicaJ properties of ethane Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 moJ/dm3 J/mo! J/mol J/(mol'K) J/(mo]'K) m/s ILPa'S W/(m'K) Canst. 

340.0 182. I 6.055 6794.0 8115.0 186.0 58.86 179.2 251.8 20.4 0.0574 1.21944 
342.0 173.9 5.784 7081.0 8464.0 187.0 58.83 169.9 252.4 19.8 0.0562 1.20888 
344.0 166.7 5.542 7352.0 8795.0 188.0 58.78 160.9 253.6 19.3 0.0552 1.19956 
346.0 160.2 5.328 7607.0 9108.0 188.9 58.72 152.6 255.2 18.9 0.0543 1.19132 
348.0 154.5 5.137 7848.0 9406.0 189.7 58.65 145.0 257.0 18.5 0.0534 1.18401 

350.0 149.3 <1.966 8078.0 9689.0 190.6 58.59 138.3 259.1 t8.2 0.0526 1.17750 
352.0 144.7 4.812 8297.0 9959.0 191. 3 58.53 132.3 261.3 18.0 0.0519 1.17167 
354.0 140.5 4.673 8507.0 10220.0 192.1 58.49 127.1 263.6 17.8 0.0512 1.16640 
356.0 136.7 4.546 8708.0 10470.0 192.8 58.47 122.6 265.9 17.6 0.0506 1.16162 
358.0 133.2 4.430 8903.0 10710.0 193.4 58.45 118.5 268.2 17.5 0.0500 1.15727 
360.0 130.0 4 . .i:lJ \lon.o 10\140.0 1 \14.1 58.45 115.0 270.5 17.3 0.0495 1.15327 
362.0 127.0 4.225 9276.0 11170.0 194.7 58.47 111. 8 272.8 17.2 0.0490 1.14959 
364.0 124.3 4.133 9455.0 11390.0 195.3 58.49 109.1 275.1 17.1 0.0486 1.14618 
366.0 121. 7 4.048 9630.0 11610.0 195.9 58.53 106.6 277.4 17.1 0.0482 1.14301 
368.0 119.3 3.968 9801.0 11820.0 196.5 58.58 104.4 279.6 17.0 0.0479 1.14005 

370.0 117.1 3.894 9969.0 12020.0 197.1 58.64 102.4 281.8 16.9 0.0476 1.13728 
375.0 112.0 3.725 10380.0 12520.0 198.4 58.84 98.25 287.1 16.8 0.0470 1.13106 
380.0 107.6 3.578 10770.0 13010.0 199.7 59.09 95.04 292.2 16.8 0.0466 1.12566 
3SS .0 103.7 3.440 11160.0 13480.0 200.9 .59 . .39 92.::52 297.1 J6.7 0.0463 1.12089 
390.0 100.2 3.332 11530.0 13930.0 202.1 59.73 90.52 301.8 16.7 0.0463 1.11664 
395.0 97.05 3.228 11900.0 14380.0 203.2 60.10 88.93 306.3 16.7 0.0463 1.11282 
400.0 94.18 3.132 12270.0 14820.0 204.3 60.50 87.66 310.7 16.8 0.0464 1.10935 
405.0 91.56 3.045 12630.0 15260.0 205.4 60.93 86.64 314.9 16.8 0.0466 1.10618 
410.0 8\1.13 2.964 12990.0 15690.0 206.5 61. 37 85.84 318.9 16.8 0.0469 1.10326 
415.0 86.89 2.890 13350.0 16120.0 207.5 61.84 85.20 322.9 16.9 0.0472 1.10056 

420.0 84.80 2.820 13710.0 16540.0 208.5 62.32 84.72 326.7 16.9 0.0476 1.09806 
430.0 81.03 2.695 14420.0 IB90.0 210.5 63 31 84.08 334 1 17.1 0.0486 1.09354 
440.0 77.69 2.584 15130.0 18230.0 212.4 64.35 83.80 341.1 17.2 0.0497 1.08955 
450.0 74.70 2.484 15840.0 19060.0 214.3 65.41 83.77 347.7 17.4 0.0508 1.08599 
460.0 72 .01 2.395 16560.0 19900.0 216.2 66.50 83.94 354.1 17.6 0.0521 1.08279 
470.0 1')9.56 2.313 17280.0 20740.0 218.0 67.60 84.27 360.2 17.8 0.0535 1.07988 
480.0 67.31 2.239 IBOI0.0 21590.0 219.8 68.70 84.71 366.1 17.9 0.0549 1.07723 
490.0 65.25 2.170 18750.0 22440.0 221.5 69.81 85.24 371. 8 18.1 0.0564 1.07479 
500.0 63.34 2.106 19490.0 23290.0 223.2 70.93 85.84 377.4 IS.3 0.0579 1.07254 
510.0 61.56 2.047 20.250.0 24150.0 224.9 72.04 86.50 382.7 18.5 0.0595 1.07045 

5:W.U :l'.l.Yl 1.\192 21010.0 25020.0 226.6 73.14 87.21 387.9 18.7 0.0611 1.06851 
530.0 58.36 1.941 21780.0 25900.0 228.3 74.24 87.95 393.0 18.9 0.0627 1.06669 
540.0 56.91 1. 893 22550.0 26780.0 229.9 75.34 88.72 397.9 19.1 0.0644 1.06499 
560.0 54.25 1.804 24140.0 28570.0 233.2 77 .49 90.31 407.5 19.5 0.0678 1.06188 
580.0 51.87 1.725 25760.0 '10390.0 ?3fi.4 79.~0 91.9fi 416 6 19 9 0.0712 1.05910 
600.0 49.73 1.654 27410.0 32250.0 239.5 81. 65 93.61 425.3 20.3 0.0747 1.05660 

9.00 MPa isobar 

91.793 653.3 21.73 - 14840.0 -14420.0 77.21 47.18 67.88 2010.0 1270.0 0.256 1.94663 
150.0 591.1 19.66 -10840.0 -10390.0 111. 2 43.88 69.72 1632.0 271.0 0.208 1.83653 
200.0 534.0 17.76 -7339.0 -6832.0 131. 7 43.40 73.15 1277.0 148.0 0.160 1.73966 
220.0 509.1 16.93 -5876.0 -5344.0 138.7 44.04 75.85 1136.0 120.0 0.143 1.69853 
240.0 482.1 16.03 -4352.0 -3791.0 145.5 45.09 79.66 993.4 98.2 0.127 1.65483 
260.0 452.2 15.04 -2745.0 -2147.0 152.1 46.54 85.10 848.9 79.9 0.112 1.60712 
270.0 435.5 14.48 -1900.0 -1278.0 155.4 47.43 88.71 775.5 71.8 0.104 1.58106 
280.0 417.4 13.88 -1018.0 -369.8 158.7 48.43 93.20 701.0 64.3 0.0973 1.55296 
290.0 3Q7 3 13 21 -91.5 589.7 162.0 49.57 98.96 625.3 57.2 0.0903 1.52216 
300.0 374.4 12.45 893.1 1616.0 165.5 50.87 106.7 548.0 50.4 0.0836 1.48768 

305.0 361.5 12.02 1413.0 2162.0 167.3 51.61 111. 8 508.7 47.0 0.0855 1.46858 
310.0 347.5 11.56 1957.0 2735.0 169.2 52.41 117.9 469.1 43.7 0.0799 1.44790 
31.5.0 3.32.0 11.04 2:521LQ .334.}.0 171.1 53.2.':1 ll:J.:J 41,9.4 40.4 0.07!Sl 1.4l:l:l() 
320.0 314.6 10.46 3133.0 3994.0 173.2 54.26 135.0 390.2 37.1 0.0771 1.40022 
322.0 307.1 10.21 3387.0 4268.0 174.0 54.68 139.4 374.9 35.7 0.0765 1.38944 
324.0 299.1 9.948 3647.0 4551.0 174.9 55.11 144.0 360.1 34.4 0.0758 1.37818 
326.0 290.8 9.672 3914.0 4844.0 175.8 55.55 148.9 345.9 33.1 0.0749 1.36645 
328.0 282.1 9.383 4188.0 5147.0 176.7 56.00 153.8 332.5 31.8 0.0737 1.35427 
330.0 273 .1 9.083 4469.0 5460.0 177.7 56.46 158.6 320.1 30.5 0.0723 1. 34169 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 677 

Thermophysical properties of ethane - Continued 

T Density Density E II S Cv Cp Sound Vise. Therm. Die!.. 

K kg/m3 mol/dm3 J/mol J/mol Jl(mol'K) J/(mol'K) mls /1Pa-s W/(m'K) Const. 

335.0 249.5 8.298 5194.0 6279.0 180.1 57.53 168.1 294.6 27.4 0.0681 1.30916 

340.0 225.9 7.511 5930.0 7129.() 182.7 58.37 170.6 278.3 24.8 0.0639 1.27715 
342.0 216.8 7.211 6221.0 7469.0 183.7 58.61 169.2 274.2 23.9 0.0625 1.26511 
344.0 208.3 6.926 6505.0 7804.0 184.6 58.80 166.5 271.3 23.1 0.0612 1.25372 
346.0 200.2 6.657 6782.0 8134.0 185.6 58.94 162.9 269.3 22.4 0.0600 1.24306 
34B.O 192.7 6.407 7051.0 54.5.5.0 186 . .5 .59.04 1.58.5 266.3 21.8 0.0590 1.23319 
350.0 185.7 6.175 7310.0 8768.0 187.4 59.10 153.6 267.9 21.3 0.0581 1.22409 
352.0 179.3 5.961 7560.0 9070.0 188.3 59.15 148.5 268.1 20.8 0.0572 1.21576 
354.0 173.4 5.765 7800.0 9362.0 189.1 59.17 143.5 268.7 20.4 0.0565 1.20814 
356.n 167.9 5.585 8032.0 9644.0 189.9 59.19 138.6 269.7 20.0 0.0558 1.20118 
358.0 163.0 5.419 8255.0 9916.0 190.7 59.20 134.0 270.9 19.7 0.0552 1.19481 

360.0 158.4 5.267 8471.0 10180.0 191.4 59.21 129.7 272.4 19.4 0.0546 1.18897 
362.0 154.2 5.127 8680.0 10440.0 192.1 59.23 125.7 274.0 19.2 0.0541 1.18361 
364.0 150.3 4.997 8882.0 10680.0 192.8 59.25 122.1 275.7 19.0 0.0536 1.17868 
366.0 146.7 4.877 9078.0 10920.0 193.4 59.28 118.8 277.5 18.8 0.0531 1.17412 
368.0 143.3 4.766 9270.0 11160.0 194.1 59.32 115.8 279.4 18.7 0.0527 1.16989 
370.0 140.2 4.661 9456.0 11390.0 194.7 59.36 113.1 281.3 18.5 0.0523 1.16596 
372.0 137.2 4.564 9639.0 11610.0 195.3 59.42 110.6 283.2 18.4 0.0520 1.16230 
374.0 134.::' 4.4}J ':Its Us. 0 II ~:HJ.O 1':1::'.':1 ::'9.48 108.4 lB:5 .1 l!L.3 {}.0:516 1.1:51567 

376.0 131.9 4.387 9993.0 12040.0 196.5 59.55 106.3 287.1 18.2 0.0513 1.15566 
378.0 129.5 4.307 10170.0 12260.0 197.0 59.63 104.5 289.0 18.1 0.0511 1.15264 

380.0 127.2 4.231 10330.0 12460.0 197.6 59.72 102.8 290.9 18.1 0.0508 1.14979 
385.0 122.0 4.057 10750.0 12970.0 198.9 59.97 99.20 295.7 17.9 0.0503 1.14333 
390.0 117.4 3.904 11150.0 13460.0 200.1 60.26 96.33 300.3 17.8 0.0500 1.13766 
395.0 113.3 3.768 11540.0 13930.0 201.4 60.59 94.03 304.8 17.8 0.0498 1.13261 
400.0 109.6 3.645 11930.0 14400.0 202.5 60.95 92.17 309.2 17.7 0.0497 1.12809 
AOS.O 106.3 3.53~ 12310.0 14850.0 203.7 61.31 90.67 313.5 17.7 0.0~97 1.12399 
410.0 103.2 3.432 12680.0 15300.0 204.8 61. 76 89.46 317.6 17.7 0.0497 1.12026 
415.0 100.4 3.338 13050.0 15750.0 205.8 62.19 88.48 321.6 17.7 0.0499 1.11684 
420.0 97.78 3.252 13420.0 16190.0 206.9 62.65 87.70 325.6 17.7 0.0501 1.11369 
425.0 95.37 3.172 13790.0 16630.0 207.9 63.12 87.08 329.4 17.8 0.0504 1.11076 

430.0 93.12 3.097 14150.0 17060.0 209.0 63.60 86.59 333.1 17.8 0.0508 1.10804 
440.0 89.04 2.961 14880.0 17920.0 210.9 64.60 85.94 340.2 17.9 0.0516 1.10312 
450.0 85.42 2.841 15610.0 18780.0 212.9 65.63 85.63 347.0 18.1 0.0526 1.09877 
460.0 82.18 2.733 16340.0 19640.0 214.7 66.70 85.58 353.6 18.2 0.0537 1.09489 
470.0 79.25 2.635 17080.0 20490.0 216.6 67.77 85.72 359.8 18.3 0.0550 1.09139 
480.0 76.58 2.547 17820.0 21350.0 218.4 68.86 86.01 365.9 18.5 0.0563 1.08821 
490.0 74.14 2.465 18560.0 22210.0 220.2 69.96 86.41 371.7 18.7 0.0516 1.08530 
500.0 71.88 2.391 19310.0 23080.0 221.9 71.06 86.91 377 .3 18.8 0.0591 1.08263 
510 0 69.80 2.321 20070.0 23950.0 223.6 72.16 87.48 382.8 19.0 0.0606 1.08016 
520.0 67.87 2.257 20840.0 24830.0 225.4 73.26 88.11 388.1 19.2 0.0621 1.07787 

530.0 66.06 2.197 21620.0 25710.0 227.0 74.35 88.78 393.3 19.4 0.0637 1.07573 
540.0 64.37 2.141 22400.0 26600.0 228.7 75.44 89.50 398.3 19.6 0.0653 1.01374 
560.0 61.28 2.038 23990.0 28410.0 232.0 77.58 90.99 408.0 19.9 0.0686 1.07011 
580.0 58.54 1.947 25620.0 30250.0 235.2 79.68 92.56 417.3 20.3 0.0720 1.06688 
600.0 56.07 1.865 27290.0 32110.0 238.4 81.73 94.15 426.2 20.7 0.0754 1.06399 

10.00 MPa isobar 

91.953 653.5 21.73 -14830.0 -14370.0 77.25 47.20 67.90 2013.0 1270.0 0.256 1.94693 
150.0 591.7 19.68 -10860.0 -10350.0 111.1 43.93 69.65 1637.0 273.0 0.209 1.83753 
?OO.O '\1'\.0 17 79 .7363 0 -6801.0 131 5 43.46 72.96 1284.0 149.0 0.161 1.74134 
220.0 510.4 16.97 -5907.0 -5318.0 138.6 44.09 75.56 1145.0 122.0 0.144 1.70067 
240.0 483.9 16.09 -4394.0 -3772.0 145.3 45.13 79.19 1006.0 99.5 0.128 1.65764 
260.0 454.6 15.12 -2802.0 -2140.0 151. 8 46.57 84.26 864.6 81. 3 0.113 1. 61100 
280.0 421.2 14.01 1101.0 -387.1 158.3 48.42 91.54 721.8 65.8 0.0990 1.55874 
290.0 402.1 13 .37 -195.8 552.0 161.6 49.52 96.47 649.6 :HL 9 0.0922 1.;529;52 
300.0 380.9 12.67 757.3 1547.0 165.0 50.75 102.7 S77 .1 52.3 0.0857 1.49740 
310.0 356.7 11.86 1771.0 2614.0 168.5 52.15 111.0 504.4 46.0 0.0809 1.46145 

315.0 343.2 11.41 2305.0 3181.0 170.3 52.93 116.2 468.3 43.0 0.0788 1.44165 
320.0 328.6 10.93 2862.0 3777.0 172.2 53.77 122.2 432.9 39.9 0.0776 1.42037 
325.0 312.7 10.40 3443.0 4404.0 174.1 54.66 129.1 398.8 37.0 0.0766 1. 39745 
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Appendix G: Thermophysical Properties of Propane 

Thermophysical properties of ethane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K mol/dm3 lImo] llmol J/(ma!'K) J!(mo)·K) mls W/(m'K) Canst. 

330.0 295.4 9.822 4050.0 5068.0 176.2 55.60 136.6 367.1 34.1 0.0752 1.37283 
335.0 276.8 9.204 4683.0 5770.0 178.3 56.56 143.8 339.3 31.3 0.0728 1.34672 
340.0 257.3 3.557 5335.0 6504.0 150.5 57.47 149.4 316.6 28.8 0.0697 1 .. 11981 
345.0 237.8 7.908 5994.0 7258.0 182.7 58.25 151.8 300.6 26.5 0.0663 1.29323 
350.0 219.3 7.292 6643.0 8015.0 184.8 58.84 150.1 290.3 24.6 0.0633 1.26833 
352.0 212.3 7.061 6897.0 8313 .0 185.7 59.02 148.3 287.6 24.0 0.0622 1.25907 
354.0 205.7 6.840 7146.0 8607.0 186.5 59.17 146.1 285.6 23.4 0.0613 1.25029 

356.0 199.4 6.631 7389.0 8897.0 187.3 59.30 143.4 284.3 22.9 0.0605 1.24200 
358.0 193.5 6.434 7627.0 9181.0 J 88.1 59.41 140.5 283.5 22.4 0.0597 1.23421 
360.0 187.9 6.248 7858.0 9459.0 188.9 59.50 137.4 283.2 22.0 0.0590' 1.22692 
362.0 182.6 6.074 8084.0 9731.0 189.7 59.58 134.2 283.2 21.6 0.0584 1.22011 
364.0 177.7 5.910 8304.0 9996.0 190.4 59.65 131 .1 283.6 21.3 0.0578 1.21376 
366.0 173.1 5.758 8518.0 10250.0 191.1 59.72 128.0 284.2 21.0 0.0573 1.20784 
368.0 168.8 5.615 8727.0 10510.0 191. 8 59.79 125.0 285.1 20.7 0.0569 1.20231 
370.0 164.8 5.481 8931.0 10750.0 192.5 59.85 122.1 286.2 20.5 0.0564 1.19716 
372.0 161.0 5.356 9129.0 11000.0 193.1 59.92 119.4 287.4 20.2 0.0560 1.19235 
374.0 157.5 5.238 9324.0 11230.0 193.7 59.99 116.9 288.7 20.0 0.0557 1.18784 

376.0 154.2 5.128 9514.0 11460.0 194.4 60.06 114.5 290.1 19.9 0.0553 1.18362 
37lLO lS1. 1 S.Ol~ 9700.0 11690.0 195.0 60.14 112.4 291.6 19.7 0.0550 1.17966 
380.0 148.1 4.925 9884.0 11910.0 195.5 60.22 110.3 293.1 19.6 0.0547 1.17593 
385.0 141.4 4.703 10330.0 12450.0 197.0 60.45 105.9 297.1 19.3 0.0541 1.16752 
390.0 135.6 4.509 10760.0 12970.0 198.3 60.72 102.3 301.3 19.1 0.0536 !. 16018 
395.0 130.4 4.336 11170.0 13480.0 199.6 61.03 99.28 305.5 18.9 0.0533 1.15372 
400.0 12:1. II 4.182 11580.U Ij\l"/U.U :ZUU.IS b1.3f> \lb.S5 30\1.6 18.8 0.0530 1.147117 
405.0 121.6 4.044 11970.0 14450.0 202.0 61.72 94.86 313.7 18.7 0.0529 1.14282 
410.0 117.8 3.918 12360.0 14920.0 203.2 62.11 93.22 317.8 18.7 0.0528 1.13815 
415.0 114.4 3.803 12750.0 15380.0 204.3 62.52 91.88 321.7 18.6 0.0528 1.13390 

420.0 111 .2 3.698 13130.0 15840.0 205.4 62.96 90.79 325.6 18.6 0.0529 1.13001 
425.0 108.3 3.600 13510.0 16290.0 206.4 63.41 89.89 329.4 18.6 0.0531 1.12643 
430.0 105.6 3.510 13890.0 16740.0 207.5 63.87 89.17 333.1 18.6 0.0533 1.12311 
435.0 103.0 3.426 14260.0 17180.0 208.5 64.35 88.60 336.8 18.6 0.0536 1.12003 
,140_0 100 7 3_347 14630.0 17620.0 209.5 64 .g~ 88.14 3"0.3 18.7 0.0539 1.11716 
450.0 96.35 3.204 15380.0 18500.0 211.5 65.85 87.53 347.2 18.8 0.0547 1.11194 
460.0 92.52 3.077 16120.0 19370.0 213.4 66.88 87.24 353.8 18.9 0.0556 1.10731 
470.0 89.08 2.962 16870.0 20250.0 215.3 67.94 87.19 360.1 19.0 0.0567 1.10316 
480.0 85.96 2.859 17620.0 21120.0 217.1 69.02 87.32 366.2 19.1 0.0578 1.09941 
490.0 83.12 2.764 18370.0 21990.0 216.9 70.10 87.60 372.1 19.3 0.0591 1.09600 

500.0 80.51 2.677 19140.0 22870.0 220.7 71.19 87.99 377 .9 19.4 0.0604 1.09288 
510.0 78.10 2.597 19900.0 23750.0 222.5 72.28 88.46 383.4 19.6 0.0618 1.09001 
520.0 75.87 2.523 20680.0 24640.0 224.2 73.37 89.01 388.8 19.7 0.0633 1.08735 
530.0 73.80 2.454 21460.0 25530.0 225.9 74.46 89.62 394.0 19.9 0.0648 1.08488 
540.0 71.86 2.390 22250.0 26430.0 227.6 75.54 90.27 399.1 20.1 0.0663 1.08258 
550.0 70.04 2.329 23040.0 27340.0 229.2 76.61 90.95 404.1 20.2 0.0679 1.08043 
560.0 68.34 2.273 23850.0 28250.0 230.9 77.67 91.67 408.9 20.4 0.0695 1.07841 
580.0 65.21 2.169 25490.0 30100.0 234.1 79.76 93.15 418.3 20.8 0.0728 1.07472 
600.0 62.41 2.076 27160.0 31980.0 237.3 81. 80 94.68 427.3 21.1 0.0762 1.07142 

12.00 MPa isobar 

92.27a 653.9 21.74 -14820.0 -14270.0 77.33 47.25 67.95 2018.0 1270.0 0.257 1.94753 
150.0 592.9 19.72 10890.0 -10280.0 110.9 44.03 69.51 1647.0 277.0 0.210 1.83950 
200.0 537.0 17.86 ·7411.0 -6739.0 131.3 43.57 72.62 1300.0 152.0 0.162 1.74463 
220.0 513.0 17.06 -5967.0 -5264.0 138.3 44.19 75.03 1164.0 124.0 0.145 1.70481 
240.0 487.3 16.20 -4472.0 -3732.0 145.0 45.22 78.35 1029.0 102.0 0.130 1.66302 
260.0 459.3 15.27 -2908.0 -2122.0 151.4 46.64 82.82 894.1 83.9 0.115 1.61829 
280.0 428.0 14.23 -1251.0 -408.1 157.8 48.42 88.88 759.8 68.7 0.102 1.56920 
290.0 410.6 13.65 -379.5 499.4 160.9 49.46 92.71 693.2 62.0 0.0957 1.54242 
300.0 391.7 13.03 527.3 144S.0 164.2 50.59 97.24 627.4 55.7 0.0895 1.51373 
310.0 371.1 12.34 1475.0 2447.0 167.4 51. 85 102.6 562.9 49.9 0.0840 1.48274 

315.0 360.0 11.97 1965.0 2967.0 169.1 52.51 105.6 531.5 47.1 0.0816 1.46626 
320.0 348.3 11.58 2468.0 3504.0 170.8 53.21 lOS .9 500.8 44.4 0.0797 1.44906 
325.0 .,~336.0 11.18 2983.0 4057.0 172.5 53.94 112.5 471.1 41.8 0.0783 1. 43111 
330.0 323.1 10.75 3512.0 4629.0 174.3 54.70 116.2 442.8 39.3 0.0774 1.41240 
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Thermophysicul properties of ethnne Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mol/dm3 J/mol J/mo] J/(mo]'K) J/(mo]'K) m/s /lPa's W/(m'K) Const. 

335.0 309.6 10.30 4054.0 5219.0 176.0 55.47 120.0 416.4 36.9 0.0766 1 .39297 
340.0 295.5 9.827 4607.0 5828.0 177.8 56.25 123.6 392.3 34.7 0.0755 1.37296 
350.0 266.3 8.856 5739.0 7094.0 181. 5 57.74 129.1 353.2 30.6 0.0719 1.33219 
355.0 251.8 8.372 6310.0 7743.0 183.3 58.41 130.3 338.9 28.9 0.0697 1.31217 
360.0 237.6 7.903 6876.0 8395.0 185.2 59.00 130.1 328.0 27.3 0.0675 1.29296 
365.0 224.3 7.458 7433.0 9042.0 186.9 59.51 128.6 320.3 26.0 0.0655 1.27496 

370.0 211.9 7.046 7976.0 9679.0 188.7 59.95 126.0 315.3 24.9 0.0638 1.25843 
375.0 200.6 6.670 8502.0 10300.0 190.4 60.33 122.6 3i2.6 24.0 0.0625 1.24348 
380.0 190.4 6.331 9009.0 10900.0 192.0 60.67 118.8 311.6 23.2 0.0614 1.23013 
385.0 181.2 6.027 9498.0 11490.0 193.5 60.99 115.0 312.0 22.6 0.0606 1.21826 
39V.V 1'1 J . 1 :l. 'l:lb Y1J70.0 12050.0 194.9 61. :1O 111.4 313.3 22.1 0.0599 1.20774 
395.0 165.8 5.514 10430.0 12600.0 196.3 61.62 108.0 315.3 21.7 0.0594 1.19840 
400.0 159.3 5.297 10870.0 13140.0 197.7 61.96 105.1 317.8 21.4 0.0590 1.19007 
405.0 153.4 5.102 11300.0 13650.0 199.0 62.31 102.5 320.7 21.1 0.0587 1.18261 
410.0 148.1 4.926 11730.0 14160.0 200.2 62.68 100.3 323.8 20.9 0.0585 1. 17589 
415.0 143.3 4.765 12140.0 14660.0 201.4 63.07 98.40 327.0 20.7 0.0584 1.16982 

420.0 138.9 4.619 12550.0 15150.0 202.6 63.48 96.79 330.3 20.6 0.0583 1.16429 
425.0 1~4.8 4.484 12950.0 15630.0 203.7 63.91 95.42 333.6 20.5 0.0583 1.15923 
430.0 131.1 4.360 t:33!'O.0 16100.0 204.6 64.34 94.27 337.0 20.4 0.0;')114 1.1;')4;')0 
435.0 127.7 4.245 13740.0 16570.0 205.9 64.80 93.31 340.3 20.4 0.0585 1.15029 
440.0 124.5 4.139 14130.0 17030.0 207.0 65.26 92.51 343.6 20.3 0.0586 1.14632 
445.0 121.5 4.039 14520.0 17500.0 208.0 65.74 91.85 347.0 20.3 0.0589 1.14262 
450.0 118.7 3.946 14910.0 17950.0 209.0 66.23 91.32 350.2 20.3 0.0591 1.13916 
4bO,l/ IlJ.b 3.777 15680.0 18860.0 211.0 67.23 90.55 356.6 20.3 0.0597 1.13289 
470.0 109.0 3.626 16460.0 19770.0 213 .0 68.26 90.11 362.9 20.3 0.0605 1.12733 
480.0 105.0 3.490 17230.0 20670.0 214.9 69.30 89.93 368.9 20.4 0.0614 1.12235 

490.0 101.3 3.368 18000.0 21560.0 216.7 70.36 89.94 ::l74.R '.0.5 0.0674 1 11786 
500.0 97.90 3.256 18780.0 22460.0 218.5 71.43 90.10 380.5 20.6 0.0635 1.11377 
510.0 94.81 3.153 19560.0 23370.0 220.3 72.50 90.39 386.1 20.7 0.0647 1.11004 
520.0 91.96 3.058 20350.0 24270.0 222.1 73.58 90.78 391.5 20.8 0.0660 1.10660 
530.0 89.33 2.971 21140.0 25180.0 223.8 74.65 91.25 396.8 20.9 0.0673 1.10342 
540.0 86.87 2.889 21940.0 26100.0 225.5 7S.72 91.78 401.9 21.1 0.0687 1.10048 
550.0 84.59 2.813 22750.0 27020.0 227.2 76.78 92 .36 407.0 21.2 0.0701 1.09773 
560.0 82.44 2.742 23570.0 27950.0 228.9 77 .84 92.98 411. 9 21.4 0.0716 1.09517 
580.0 78.54 2.612 25220.0 29820.0 232.2 79.91 94.31 421.4 21.7 0.0747 1.09050 
600.0 75.06 2.496 26910.0 31720.0 235.4 81.94 95.71 430.5 22.0 0.0778 1.0863'6 

14.00 MPa isobar 

92.583 654.2 21.76 14820.0 -14170.0 77.42 47.30 68.00 2024.() 12RO.() o '57 1.9481'3 
200.0 539.0 17.92 -7456.0 -6675.0 131.0 43.67 72.30 1315.0 155.0 0.164 1.74781 
220.0 515.4 17.14 -6025.0 -5208.0 138.0 44.29 74.56 1183 . .() 127.0 0.147 1.70879 
240.0 490.5 16.31 -4546.0 -3688.0 144.6 45.31 77.60 1051 .0 104.0 0.132 I. 66811 
260.0 463.6 15.42 -3006.0 -2097.0 151.0 46.70 81.62 921.6 86.4 0.118 1.62502 
280.0 434.0 14.43 -1385.0 -415.1 157.2 48.44 86.83 794.0 71.4 0.105 1.57849 
300.0 400.7 13.32 335. t 1386.0 163.4 50.51 93.52 670.6 58.8 0.0930 1.52726 
310.0 382.3 12.71 12~9.0 2340.0 166.6 51.67 97.49 611.4 53.2 0.0875 1.49946 
320.0 362.6 12.06 2176.0 33~7.0 169.7 52.92 101.9 555.0 48.0 0.0827 1.47000 
330.0 341.4 11.35 3146.0 4379.0 172.9 54.24 106.6 502.2 43.3 0.0794 1.43886 

340.0 318.8 10.60 4148.0 5469.0 176.2 55.61 111. 3 454.8 39.0 0.0778 1.40621 
350.0 295.3 9.819 5177.0 6603.0 179.5 56.99 115.4 414.5 35.1 0.0763 1.37261 
360.0 271.4 9.024 6221.0 7773.0 182.8 58.30 118.2 382.8 31.9 0.0738 1.33914 
370.0 248.2 8.253 7263.0 8959.0 186.0 ''i9.4R 118 7 360.5 29.2 0.0706 1 . 3071~ 
375.0 237.2 7.888 7777 .0 9552.0 187.6 60.01 118.1 352.6 28.0 0.0691 1.29233 
380.0 226.8 7.542 8283.0 10140.0 189.2 60.49 116.9 346.6 27.0 0.0677 1. 27829 
385.0 217.0 7.217 8780.0 10720.0 190.7 60.95 115.3 342.4 26.2 0.0665 1.26522 
390.0 207.9 6.914 9267.0 11290.0 192.2 61.38 113.4 339.7 25.4 0.0656 1.25313 
395.0 199.5 6.634 9744.0 11850.0 193.6 61.79 Ill. 3 336.2 24.6 0.0648 1.2.4.203 
400.0 191. 7 6.376 10210.0 12410.0 195.0 62.19 109.1 337.7 24.3 0.0642 1.23187 

405.0 184.6 6.139 10670.0 12950.0 196.3 62.59 107.0 338.0 23.8 0.0637 1.k2260 
410.0 178.1 5.922 11110.0 13480.0 197.6 63.00 105.0 339.0 23.4 0.0634 1.21414 
415.0 172 .1 5.723 11550.0 14000.0 198.9 63.41 103.1 340.4 23.1 0.0632 1.20640 
420.0 166.6 5.539 11980.0 14510.0 200.1 63.82 101.4 342.3 22.9 0.0630 1.19932 
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Thermophysica [ propertie, of ethane Continued 

T Density Density E 1\ S Cv Cp Sound Vise. Therm. Diel. 

K kg/mJ molldmJ limo! llmol J/(mo!'K) J!(mo['K) mls /-LPn'!; W/(m'K) Const. 

425.0 161.5 5.370 12400.0 15010.0 201.3 64.25 99.90 344.4 22.6 0.0629 1.19283 
430.0 156.8 5.214 12820.0 15510.0 202.5 64.69 98.56 346.8 22.4 0.0629 1.18685 
435.0 152.4 5.069 13230.0 16{)00.0 203.6 65.13 97.39 349.3 22.3 0.0629 1.18133 
440.0 148.4 4.935 13640.0 16480.0 204.7 65.59 96.38 352.0 22.2 0.0630 1.17622 
445.0 144.6 4.810 14050.0 16960.0 205.8 66.06 95.51 354.7 22.1 0.0632 1.17147 
450.0 141.1 4.693 14450.0 17440.0 206.9 66.54 94.77 357.5 22.0 0.0633 1.16705 

460.0 134.7 4.480 15250.0 18380.0 208.Q 67.52 93.63 363.1 21.9 0.0638 1.15905 
470.0 129.1 4.292 16050.0 19310.0 210.9 68.52 92.87 368.8 21.8 0.0644 1.15199 
480.0 124.0 4.123 16840.0 20240.0 212.9 69.55 92.40 374.5 21.8 0.0651 1.14571 
490.0 119.4 3.972 17630.0 21160.0 214.8 70.59 92.17 380.0 21. 8 0.0659 1.14006 
~()o.o IJ~.:; j.8j4 18430.U nUlW.O 216.6 "I1.M n.LI 38::'.::' 21.8 0.0669 1. J 3496 
510.0 111.5 3.708 19220.0 23000.0 218.5 72.70 92.24 390.9 21.9 0.0679 1.13031 
520.0 108.0 3.592 20030.0 23920.0 220.3 73.76 92.47 396.2 21.9 0.0690 1.12605 
530.0 104.8 3.-185 20830.0 24850.0 222.0 74.82 92.80 401.4 22.0 0.0701 1.12213 
540.0 101.8 3.386 21650.0 25780.0 223.8 75.88 93.22 406.4 22.1 0.0714 1.11851 
550.0 99.05 3.294 22470.0 26720.0 225.5 76.94 93.69 411.4 22.2 0.0727 1.11515 

560.0 96.47 3.208 23290.0 27650.0 227.2 77.98 94.23 416.3 22.4 0.0740 1.11202 
570.0 94.04 3.128 24120.0 28600.0 228.8 79.02 94.80 421.0 22.5 0.0754 1.10909 
:580.0 91.77 3.0:52 24960.0 29:5:50.0 230.::; 30.0::; 9:5.40 42:5.7 22.6 0.0768 1.10634 
600.0 87.60 2.913 26670.0 31470.0 233.8 82.07 96.69 434.8 22.9 0.0798 1.10132 

16.00 MPa isobar 

92.90a 654.6 21.77 14810.0 -14070.0 77.50 47.34 68.05 2030.0 1280.0 0.258 1.94873 
200.0 540.9 17.99 "7500.0 -6611.0 130.8 43.77 72.00 1330.0 157.0 0.166 1.75091 
220.0 517.8 17.22 -6080.0 -5151.0 137.8 44.39 74.12 1200.0 129.0 0.149 1.71263 
240.0 493.5 U;.41 ·4616.0 -3641.0 114.3 45.40 76.95 1073.0 107.0 0.134 1.67295 
260.0 467.5 15.55 ·3096.0 -2067.0 150.6 46.77 80.59 947.4 88.8 0.120 1.63129 
280.0 439.4 14.61 ·1506.0 -411.3 156.8 48.46 85.18 825.5 73.9 0.108 1.58688 
300.0 408.4 13.58 168.6 1347.0 162.8 50.47 90.80 708.8 61.5 0.0961 1.53892 
320.0 373.8 12.43 1940.0 3221.0 168.9 52.75 97.36 600.9 51.1 0.0860 1.48674 
330.0 355.2 11. 81 2863.0 4218.0 171.9 53.98 100.8 551.8 46.6 0.0821 1.45904 
340.0 335.6 11.16 3810.0 5244.0 175.0 55.25 104.3 507.1 42.4 0.0797 1.43044 

360.0 294.9 9.807 5758.0 7390.0 181.1 57.80 109.9 434.6 35.6 0.0774 1.37206 
370.0 274.6 9.131 6745.0 8497.0 184.2 59.02 111.4 408.2 32.8 0.0755 1.34355 
380.0 255.0 8.480 7727.0 9614.0 187.1 60.15 111. 7 388.5 30.5 0.0732 1. 31652 
390.0 236.7 7.873 8695.0 10730.0 190.0 61.19 110.7 375.1 28.1 0.0709 1. 29166 
395.0 228.2 7.590 9171.0 11280.0 191.4 61.68 109.9 370.4 27.9 0.0700 1. 28019 
400.0 220.2 7.322 9640.0 11830.0 192.8 62.15 108.8 366.9 27.2 0.0692 1. 26941 
405.0 212.6 7.070 10100.0 12370.0 194.2 62.62 107.6 364.4 26.6 0.06&5 1.2'i9.U 
410.0 205.5 6.833 10560.0 12900.0 195.5 63.07 106.3 362.8 26.1 0.0680 1.24990 
415.0 198.8 6.612 11010.0 13430.0 196.8 63.52 105.0 362.0 25.6 0.0675 1.24113 
420.0 11)2.6 6.405 11450.0 13950.0 198.0 63.97 103.7 361.9 25.2 0.0672 1.23298 

425.0 186.8 6.212 11890.0 14410.0 199.2 64.43 102.4 362.2 24.9 0.0670 1.22541 
430.0 181.4 6.032 12320.0 14980.0 200.4 64.88 101.2 363.0 24.6 0.0669 1.21838 
435.0 176.3 5.864 12750.0 15480.0 201.6 65.34 100.2 364.2 24.3 0.0669 1.21184 
440.0 171.6 5.707 13170.0 15980.0 202.7 65.81 99.17 365.7 24.1 0.0669 1.20575 
445.0 167.2 5.559 13590.0 16470.0 203.8 66.28 98.27 367.4 23.9 0.0669 1.20006 
450.0 163.0 5.421 14010.0 16960.0 204.9 66.76 97.48 369.3 23.8 0.0671 1.19476 
460.0 155.5 5.170 14830.0 17930.0 207.1 67.73 96.19 373.6 23.5 0.0674 1.18513 
470.0 148.7 4.947 15650.0 18890.0 209.1 68.73 95.24 378.2 23.3 0.0679 1.17663 
480.0 142.7 4.747 16460.0 19830.0 211.1 69.75 94.58 383.0 23.2 0.0686 1.16906 
490.0 137.3 -1.567 17270.0 20780.0 213.1 70.78 94 17 387.9 23 .1 o. Miq:! 1.16227 

500.0 132.4 4.404 18080.0 21720.0 215.0 11.82 93.97 392.9 23.1 0.0701 1.15615 
510.0 127.9 4.255 18900.0 22660.0 216.8 72.87 93.93 397.9 23.1 0.0710 1.15058 
520.0 123.8 4.119 19710.0 23600.0 218.6 73.92 94.03 402.9 23.1 0.0720 1.14550 
:530.0 120.1 3.993 ;W:S30.0 24:)40.0 220.4 74.96 94.2;:') 407.8 Z3.Z 0.0731 1.14083 
540.0 116.6 3.877 21360.0 25480.0 222.2 76.03 94.56 412.6 23.2 0.0742 1.13653 
550.0 113.3 3.769 22180.0 26430.0 223.9 77.08 94.95 417.4 23.3 0.0754 1.13254 
560.0 110.3 3.668 23020.0 27380.0 225.6 78.12 95.40 422.1 23.4 0.0766 1.12883 
570.0 107.5 3.574 23860.0 28340.0 227.3 79.15 95.89 426.8 23.5 0.0779 1.12537 
580.0 104.8 3.486 24710.0 29300.0 229.0 80.17 96.44 431.3 23.6 0.0792 1.12213 
600.0 99.96 3.324 26430.0 31240.0 232.3 82.18 91.61 440.2 23.8 0.0819 1.11623 
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Thcrmophysical properties of ethane Continued 

T Density Density E 11 S C:V Cp Sound Vise. Therm. Die!. 

K kg/m 3 moIlclm 3 J/mol J/mol J/(mol'K) J/(Olol'K) Olio pPa's W/(m'K) Canst. 

1 8.00 MPa isobar 

93.21 a 655.0 21.78 14800.() -13970.0 77 .58 47.38 68.10 2036.0 1280.0 0.258 1.94933 
200.0 542.7 18.05 -7543.0 -6546.0 130.6 43.87 71.73 1345.0 160.0 0.168 J .75393 
250.0 484.0 16.10 -3940.0 -2821.0 147.2 46.12 77.94 1032.0 99.6 0.129 1. 65761 
260.0 471.2 15.67 -.11R2.0 -?,01~. 0 1 SO 3 A6 83 79 71 971. S 91.0 0.122 1.63717 

280.0 444.3 14.78 -1617.0 -399.0 156.3 48.50 83.83 854.5 76.3 0.110 1.59457 
300.0 415.1 13.80 21.1 1325.0 162.3 50.45 88.70 743.3 64.0 0.0989 1.54922 
320.0 383.3 12.75 1741.0 3153.0 168.2 52.65 94.15 641.2 53.8 0.0891 1.50081 
330.0 366.3 12.18 2631.0 4108.0 171.1 53.82 96.95 594.8 49.4 0.0850 1.47551 
340.0 348.8 11.60 3"40.0 ;5092.0 174.0 ;5;5.03 99.69 :5:52.3 4:5.4 U.U1S:W 1.44~M 

360.0 312.6 10.40 5403.0 7135.0 179.9 57.48 104.4 481.0 38.7 0.0794 1.39723 

380.0 276.8 9.204 7296.0 9252.0 185.6 59.84 106.9 430.6 33.6 0.0772 1.34656 
390.0 259.8 8.638 8238.0 10320.0 188.4 60.95 107.0 413.3 31.6 0.0755 1.32302 
400.0 243.8 8.108 9170.0 ID90.0 191.1 62.00 106.5 400.7 30.0 0.0738 1. 30122 
410.0 229.1 7.620 10090.0 12450.0 193.7 63.01 105.4 392.2 28.7 0.0723 1.28138 
415.0 222.3 7.393 10540.0 12970.0 195.0 63.50 104.6 389.3 28.1 0.0718 1.27223 
420.0 215.8 7.178 10990.0 13500.0 196.2 63.99 103.8 387.2 27.6 0.0713 1.26358 
AJ.S () )09 7 6 973 11430.0 1>1010.0 197.4 61.47 103.0 385.7 27.2 0.0710 1.25543 
430.0 203.9 6.780 11870.0 14530.0 198.6 64.96 102.2 384.8 26.8 0.0707 1.24776 
435.0 198.4 6.598 12310.0 15040.0 199.8 65.44 101.4 384.4 26.4 0.0705 1.24055 
440.0 193.2 6.426 12740.0 15540.0 201.0 65.92 100.6 384.5 26.1 0.0705 1.23377 

450.0 163.7 (i.lI0 13590.0 16;540.0 203.2 66.90 99.19 .~8:5. I :t:>.o U.U7U:> 1.:t:.!lJ9 
460.0 175.3 5.828 14440.0 17520.0 205.4 67.89 97.99 388.0 25.2 0'.0707 1.21043 
470.0 167.7 5.576 15270.0 18500.0 207.5 68.89 97.04 391.0 25.0 0.0711 1.20068 
480.0 160.9 5.349 16100.0 19470.0 209.5 69.91 96.33 394.6 24.7 0.0717 1.19196 
490.0 154.7 5.144 16930.0 20430.0 211.5 70.93 95.84 398.6 24.6 0.0723 1.18413 
50U.0 149.1 4.958 17750.0 21380.0 213.4 71.97 95.54 402.8 24.5 0.0731 1.17704 
510.0 144.0 4.788 18580.0 22340.0 215.3 73.01 95.41 407.1 24.4 0.0739 1.17060 
520.0 139.3 4.633 19410.0 23290.0 217.2 74.06 95.42 411.5 24.3 0.0749 1.16472 
530.0 135.0 4.489 20240.0 24250.0 219.0 75.11 95.55 416.0 24.3 0.0758 1.15933 
540.0 131.0 4.357 21070.0 25200.0 220.8 76.16 95.78 420.5 24.3 0.0769 1.15435 

550.0 127.3 4.233 21910.0 26160.0 222.5 77 .20 96.09 424.9 24.4 0.0780 1.14975 
560.0 123.8 4.119 22760.0 27130.0 224.3 78.24 96.47 429.4 24.4 0.0791 1.14548 
570.0 120.6 4.012 23610.0 28090.0 226.0 79.27 96.90 433.8 24.5 0.0803 1.14149 
580.0 117.6 3.911 24460.0 29060.0 227.7 80.29 97.39 436.2 24.' 0.0616 1.13771 
600.0 112.1 3.728 26190.0 31020.0 231.0 82.29 98.46 446.8 24.7 0.0841 1.13099 

20.00 MPa isobar 

93.52a 655.3 21.79 -14790.0 -13870.0 77.66 47.41 68.15 2042.0 1280.0 0.259 1.94992 
200.0 544.5 18.11 -7585.0 -6480.0 130.4 43.96 71.47 1359.0 163.0 0.169 1.75686 
250.0 487.1 16.20 -4011.0 -2776.0 146.9 46.19 77.31 1053.0 102.0 0.131 1.66255 
260.0 474.7 15.79 -3262.0 -1995.0 149.9 46.90 78.94 994.9 93.3 0.124 1.64272 
280.0 448.9 14.93 -1720.0 -379.9 155.9 48.54 82.68 881. 7 78.5 0.112 1.60167 
300.0 421.1 14.01 -111. 8 1316.0 161.8 50.45 87.01 775.0 66.4 0.102 1.55848 
320.0 391.4 13.02 1567.0 3103.0 167.5 52.59 91.72 677.4 56.3 0.0921 1.51302 
340.0 359.7 11.96 3313.0 4985.0 173.2 54.89 96.41 592.3 48.1 0.0846 1.46566 
400.0 263.3 8.756 8782.0 11070.0 189.7 61.84 103.8 435.5 32.6 0.0776 1. 32784 
410.0 249.1 8.284 9689.0 12100.0 192.2 62.91 103.5 423.9 31.1 0.0763 1.30840 

420.0 235.9 7.846 10590.0 13140.0 194.7 63.94 102.9 415.6 29.9 0.0752 1.29051 
430.0 223.8 7.444 11470.0 14160.0 197.1 64.96 102.0 410.1 28.9 0.0744 1.27424 
440.0 212.8 ., .un 12350.0 15170.0 199.5 65.97 100.9 407.0 28.1 0.0739 1.25952 
450.0 202.8 6.744 13210.0 16180.0 201.7 66.97 99.93 405.7 27.5 0.0737 1.24627 
460.0 193.7 6.442 14070.0 17170.0 203.9 67.98 99.00 405.8 27.0 0.0738 1.23436 
470.0 185.5 6.169 14920.0 18160.0 206.0 69.00 98.21 407.0 26.6 0.0741 1.22365 
480.0 178.0 5.921 15760.0 191AO.0 208.1 70 02 97.58 >109.1 26.3 0.0745 1. 21400 
490.0 171.3 5.696 16600.0 20110.0 210.1 71.05 97.11 411. 8 26.0 0.0751 1.20527 
500.0 165.1 5.490 17440.0 21080.0 212.1 72.09 96.80 415.0 25.8 0.0758 1.19734 
510.0 159.4 5.302 18280.0 22050.0 214.0 73.14 96.63 418.4 25.7 0.0766 1.19012 

520.0 154.2 5.129 19110.0 23010.0 215.8 74.18 96.59 422.1 25.6 0.0774 1.18351 
530.0 149.4 4.970 19960.0 23980.0 217.7 75.23 96.67 426.0 25.5 0.0784 1.17744 
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ThermophysicaJ properties of ethune Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K kg/m.3 molldm.3 limo} J/mo! Ji(mo!·K) J/(mo!'K) m/s J.1Pa·s W/(m'K) Const. 

540.0 145.0 4.822 20800.0 24950.0 219.5 76.27 96.84 429.9 25.5 0.0794 1.17184 
550.0 140.9 4.685 21650.0 25920.0 221.3 77 .31 97.10 434.0 25.5 0.0804 1.16665 
560.0 137.0 4.557 22500.0 26890.0 223.0 78.34 97.42 438.0 25.5 0.0815 1.16184 
570.0 133.4 4.437 23360.0 27870.0 224.8 79.37 97.81 442.1 25.5 0.0827 1.15735 
580.0 130.1 4.325 24220.0 28850.0 226.5 80.39 98.25 446.2 25.5 0.0839 1.15316 
600.0 123.9 4.121 25970.0 30820.0 229.S 82.39 99.24 454.4 25.6 0.0863 1.14554 

25.00 MPa isobar 

94.30a 656.2 21. 82 -14770.0 -13630.0 77.S6 47.50 68.26 2058.0 1290.0 0.260 1. 95139 
200.0 546.8 18.25 -7683.0 -6313.0 129.8 44.18 70.90 1393.0 169.0 0.173 1.76389 
250.0 494.2 16.44 -4174.0 -2653.0 146.1 46.37 75.99 1103.0 107.0 0.136 1.67394 
260.0 482.7 16.05 -3444.0 -\887.0 149.1 47.07 77 .37 1048.0 98.5 0.129 1.65538 
280.0 458.9 15.26 -1947.0 -309.0 155.0 48.67 80.47 943.0 83.8 0.118 1.61745 
300.0 434.0 14.43 -397.4 1335.0 160.6 50.51 83.94 844.8 7L 7 O.IOS 1.57836 
320.0 408.0 13.57 1207. 0 3050.0 166.2 52.55 87.58 755.5 61.8 0.0987 1. 53814 
340.0 380.9 12.67 2864.0 4837.0 171.6 54.73 91.15 677.0 53.7 0.0912 1.49716 
400.0 299.5 9.961 8050.0 10560.0 187.1 61.57 98.47 517.6 38.1 0.0836 1.37841 
410.0 286.9 9.542 8927.0 11550.0 189.5 62.68 98.97 501.9 36.4 0.0833 1.36067 

420.0 274.9 9.142 9804.0 12540.0 191. 9 63.78 99.28 489.0 35.0 0.0829 1.34383 
430.0 263.4 8.761 10680.0 13530.0 194.2 64.87 99.41 478.5 33.8 0.0823 1. 32797 
440.0 252.6 8.401 11550.0 14530.0 196.5 65.95 99.40 470,3 32.8 0.0818 1.31311 
450.0 242.5 8.063 12420.0 15520.0 198.8 67.02 99.28 464.0 31.9 0.0814 1.29927 
46U.U l33.0 7,7411 13l~U.U 16:>lU,U lUU.':J b!LUIl ':J9,II 459.4 31.2 0.0612 1.2.6643 
470.0 224.1 7,454 14150.0 17500.0 203.1 69.14 98.91 456,3 30.6 0,0811 1.27455 
480.0 215.9 7.180 15010.0 18490.0 205.2 70.19 98.73 454.5 30.0 0.0812 1.26357 
490.0 208.3 6.926 15870.0 19480.0 207.2 71.25 98.57 453.7 29,6 0.0815 1.25344 
500.0 201.2 6.691 16730.0 20460.0 209.2 72.30 98.47 453.8 29.2 0.0820 1. 24410 
510.0 194.6 6.472 17580.0 21450.0 211.1 73.35 98.44 454.6 28.9 0.0825 1,23546 

520.0 188.5 6.268 18440.0 22430.0 213.0 74.40 98.47 455.9 28.7 0.0832 1.22747 
530.0 182.8 6.079 19300.0 23420.0 214.9 75.45 98.57 457.7 28.5 0.0840 1.22007 
540.0 177.5 5.902 20170.0 24400.0 216.8 76.50 98.73 459.9 28.3 0.0849 1.21320 
550.0 172.5 5.737 21030.0 25390.0 218.6 77.54 98.96 462.4 28.2 0.0858 1. 20680 
560.0 167.9 5.583 21900.0 26380.0 220.4 78.57 99.25 465.1 28.1 0.0868 1.20084 
570.0 163.5 5.438 22780.0 27380.0 222.1 79.59 99.59 468.1 28.1 0.0878 1.19527 
580.0 159.4 5.302 23660.0 28370.0 223.9 80.60 99.97 471.1 28.0 0.0889 1.19005 
6\10.\1 151.9 5.053 25430.0 30360.0 221.3 62.60 100.6 477.:5 26.0 0.0912 1. 180S4 

30.00 MPa isobar 

95.06a 657.1 21. 85 -14750.0 13380.0 78.05 47.57 68.36 2075.0 1300.0 0.261 1.95284 
200.0 552.8 18.38 -7774.0 -6142.0 129.3 44.38 70.41 1426.0 175.0 0.177 1.77051 
250.0 500.6 16.65 -4321.0 -2519.0 145.5 46.55 74.95 1148.0 112.0 0.140 1.68423 
300.0 444.7 14.79 -635.7 1393.0 159.7 50.60 81.83 905.1 76.5 0.113 1.59497 
350.0 384.9 12.80 3332.0 5676.0 172 .9 55.82 89.37 714.2 55.1 0.0942 1.50302 
360.0 372.7 12.39 4156.0 6576.0 175.4 56.93 90.71 683.9 52.0 0.0915 1.48478 
380.0 348.6 11.59 5827.0 8415.0 180.4 59.19 93.07 631.4 46.8 0.0879 1.44909 
400.0 325.2 10.81 7522.0 10300.0 185.2 61.46 94.94 589.5 42.6 0.0869 1.41504 
420.0 303.0 10.08 9232.0 12210.0 189.9 63.71 96.31 557.2 39.4 0.0872 1.38324 
440.0 282.3 9.389 10950.0 14150.0 194.4 65.93 97.25 533.3 36.9 0.0875 1.35413 

450.0 272.7 9.068 11810.0 15120.0 196.6 67.03 97.59 524.1 35.9 0.0874 1.34066 
460.0 263.5 8.762 12670.0 16100.0 198.7 68.12 97.87 516.6 35.0 0.0874 1.32793 
470.0 254.7 8.471 13540.0 17080.0 200.8 69.21 98.10 510.5 34.2 0.0874 1.31592 
480.0 246.5 8.197 14400.0 18060.0 202.9 70.29 98.30 505.7 33.6 0.0874 1.30464 
490.0 238.7 7.937 15260.0 19040.0 204.9 71.36 98.49 502.0 33.0 0.0875 1.29404 
500.0 231.3 7.692 16130.0 20030.0 206.9 72.43 98.68 499.4 32.5 0.0878 1.28411 
510.0 224.4 7.462 17000.0 21020.0 208.9 73.50 98.88 497.6 32.1 0.0881 1.27480 
520_0 217.8 7.245 17870.0 22010.0 210_8 7& .56 99 _ 10 <196.6 31.7 0.01111/\ 1.2MOII 
530.0 211. 7 7.040 18740.0 23000.0 212.7 75.62 99.35 496.3 31.4 0.0892 1.25790 
540.0 205.9 6.848 19610.0 23990.0 214.5 76.67 99.63 496.5 31.1 0.0899 1.25024 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 



THERMOPHYSICAL PROPERTIES OF FLUIDS 683 

ThermophysicaJ properties of ethane - Continued 

T Density Density E II S Cv Cp Sflund Visco Therm. Die!. 

K kg/m3 molldm3 J/mo! llmol J/(mo!'K) J/(mo!'K) m/s /JPa's W/(m'K) Const. 

550.0 200.4 6.666 20490.0 24990.0 216.4 77.71 99.94 497 .2 30.9 0.0907 1.24305 
560.0 195.3 6.495 21370.0 25990.0 218.2 78.75 100.3 ~98.3 30.7 0.0915 1.23630 
580.0 185.8 6.180 23150.0 28010.0 221.7 80.78 101.1 501.5 30.4 0.0934 1.22396 
600.0 177.4 5.899 24950.0 30030.0 225.2 82.78 101. 9 505.6 30.3 0.0955 1.21299 

3~.UV MPa Isobar 

95.82a 658.0 21. 88 -14730.0 -13130.0 78.24 47.63 68.41 2093.0 1310.0 0.262 1.95427 
200.0 556.6 18.51 -7860.0 -5969.0 128.8 44.57 69.99 1458.0 181.0 0.181 1.77677 
2<;0.0 <;06.5 16.R4 -4454.0 -2376.0 144.8 46.72 74.12 1190.0 117.0 0.145 1.69365 
300.0 453.9 15.10 - 841 .1 1477 .0 158.9 50.72 80.28 958.6 80.9 0.118 1 .60934 
400.0 345.0 11.47 7109.0 10160.0 183.8 61.45 92.52 652.6 46.6 0.0903 1.44369 
420.0 324.6 10.80 8785.0 12030.0 188.3 63.70 94.13 618.5 43.2 0.0901 1.41413 
440.0 305.4 10.16 10480.0 13920.0 192.7 65.95 95.44 591.9 40.5 0.0909 1 .38665 
460.0 287.6 9.564 12180.0 15840.0 197.0 68.17 96.52 571.7 38.4 0.0918 J .36143 
480.0 271.2 9.018 13900.0 17780.0 201.1 70.37 97.44 556.9 36.8 0.0924 1.33852 
500.0 256.2 8.520 15630.0 19740.0 205.1 72.54 98.26 546.6 35.5 0.0929 1.31786 

520.0 242.6 8.068 17380.0 21710.0 209.0 74.69 99.05 540.0 34.5 0.0937 1.29932 
540.0 230.3 -'7.660 19130.0 23700.0 212.7 76.81 99.86 536.3 33.8 0.0947 1.28273 
560.0 219.2 7.291 20910.0 25710.0 216.4 78.90 100.7 534.9 33.2 0.0960 1.26787 
580.0 209.2 6.957 22700.0 27730.0 219.9 80.94 101.6 535.3 32.8 0.0976 1.25455 
600.0 200.1 6.655 24510.0 29770.0 223.4 82.93 102.6 537.0 32.5 0.0995 1.24257 

40.00 MPa isobar 

96.57a .658.9 21.91 -14710.0 -12890.0 78.43 47.69 68.56 2111.0 1310.0 0.264 1.95567 
200.0 SGO.2 16.63 -7940.0 -S7?::l.0 126.3 44.75 69.62 1486.0 167.0 0.185 1.78273 
300.0 462.1 15.37 -1022.0 1581.0 158.1 50.85 79.08 1007.0 85.0 0.123 1.62201 
400.0 361.1 12.01 6771.0 10100.0 182.5 61.49 90.76 709.0 50.2 0.0944 1.46728 
420.0 342.2 11.38 8420.0 11940.0 187.0 63.75 92.50 673.9 46.6 0.0931 1.43950 
440.0 324.2 10.78 10090.0 13800.0 191.4 66.01 94.02 645.5 43.8 0.0935 1.41344 
460.0 307.3 10.22 11780.0 15690.0 195.6 68.25 95.35 623.1 41.5 0.0947 1.3!S':i24 
480.0 291.6 9.697 13490.0 17610.0 199.7 70.46 96.56 605.8 39.7 0.0959 1.36696 
500.0 277.0 9.212 15210.0 19560.0 203.6 72.65 97.67 592.8 38.3 0.0970 1.34656 
520.0 263.6 8.767 16960.0 21520.0 207.5 74.82 98.72 583.3 37.1 0.0980 1.32799 

540.0 251.3 8.358 18720.0 23510.0 211.2 76.95 99.76 576.9 36.2 0.0991 1.31111 
560:0 240.1 7.983 20500.0 25510.0 214.9 79.04 100.8 572.8 35.5 0.100 1.29580 
580.0 229.8 7.641 22300.0 27540.0 218.4 81.09 101.9 570.8 35.0 0.102 1.28191 
600.0 220.3 1.328 24130.0 29590.0 221.9 83.08 102.9 570.3 34.6 0.103 1.26928 

50.00 MPa isobar 

98.06a 660.6 21.97 -14670.0 -12390.0 78.79 47.80 68.74 2148.0 1320.0 0.266 1.95842 
150.0 612.2 20.36 -11300.0 -8846.0 107.8 45.42 67.82 1832.0 354.0 0.233 1. 87199 
200.0 566.9 18.85 -8088.0 -5435.0 127.5 45.08 69.01 1546.0 198.0 0.192 1. 79384 
400.0 386.4 12.85 6235.0 10130.0 180.6 61.68 88.36 807.2 56.4 0.103 1. 50489 
420.0 369.6 12.29 7845.0 11910.0 185.0 63.94 90.24 770.9 52.6 0.100 1.47980 
.440.0 353.5 11.76 9.483.0 13740.0 189.2 66.20 91.98 7.40.6 49.5 0.0992 1.45600 
460.0 338.2 11.25 11150.0 15590.0 193.3 68.45 93.59 715.6 47.0 0.0994 1.43359 
480.0 323.7 10.77 12830.0 17480.0 197.3 70.68 95.10 695.1 44.9 0.101 1.41262 
500.0 310.1 10.31 14550.0 19390.0 201.2 72 .89 96.53 678.6 43.2 0.102 1.39309 
520.0 297.4 9.889 16280.0 21340.0 205.1 75.07 97.91 665.5 41. 8 0.104 1.37496 

540.0 285.4 9.492 18040.0 23310.0 208.8 77.21 99.24 655.2 40.7 0.106 1.35819 
560.0 274.3 9.123 19830.0 25310.0 212.4 79.31 100.5 647.5 39.S 0.107 1.34269 
580.0 264.0 8.779 21640.0 27330.0 216.0 81.36 101.8 641. 7 39.1 0.109 1.32838 
600.0 254.4 8.459 23470.0 29380.0 219.4 83.36 103.1 637.8 38.5 0.110 1. 31517 
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684 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of ethane Continued 

T Density Density r: H S C v Cp Sound Visco . Therm. Diel. 

K kg/m3 mol/dm3 limo! limo! ll(mo!'K) J/(mo!X) m/s IJPa'S W/(m'K) Const. 

60.00 MPa isobar 

99.52a 662.2 22.02 14630.0 -11910.0 79.14 47.90 68.90 2186.0 1330.0 0.269 1.96108 
150.0 616.5 20.50 -11390.0 -8464.0 107.1 45.69 67.55 1879.0 373.0 0.239 1.87927 
200.0 573.0 19.06 -8220.0 -5071.0 126.6 45.39 68.52 1600.0 209.0 0.199 1.80404 
300.0 487.7 16.22 -1588.0 2112.0 155.7 51.42 76.17 1167.0 99.4 0.139 1 .66264 
350.0 446.0 14.83 2008.0 6053.0 167.8 56.41 81.53 1009.0 76.2 0.122 1.59641 
400.0 406.0 13.50 5819.0 10260.0 179.0 61.93 86.79 891.4 61.9 0.111 1.53451 
420.0 390.8 12.99 7401.0 12020.0 183.3 64.18 88.74 854.7 57.9 0.108 1.51135 
440.0 376.0 12.51 9014.0 13810.0 187.5 66.44 90.60 823.3 54.5 0.106 1.48925 
460.() 361 9 12.04 10660.0 15640.0 191.6 68.70 92.36 796.7 51. S 0.105 1.46828 
480.0 348.5 11.59 12330.0 17510.0 195.5 70.93 94.03 774.3 49.5 0.105 1.44847 

500.0 335.7 11.16 14030.0 19400.0 199.4 73.15 95.64 755.7 47.6 0.106 1.42983 
520.0 323.6 10.76 15760.0 21330.0 203.2 75.33 97.19 740.2 46.0 0.108 1.41234 
540.0 312.2 10.38 17510.0 23290.0 206.9 77 .47 98.69 727.6 44.7 0.110 1. 39598 
560.0 301.5 10.03 19290.0 25280.0 210.5 79.58 100.2 717.4 43.6 0.112 1.38069 
580.0 291.4 9.690 21100.0 27300.0 214.0 81. 63 101.6 709.2 42.7 0.114 1.36641 
600.0 281. 9 9.374 22940.0 29340.0 217.5 83.63 103.0 702.9 42.0 0.116 1.35309 

70.00 MPa isobar 

100.90a 663.8 22.08 -14590.0 -11420.0 79.47 48.01 69.04 2224.0 1340.0 0.272 1.96364 
150.0 620.6 20.64 -11470.0 -8079.0 106.5 45.94 67.34 1924.0 393.0 0.244 1.88613 
200.0 578.7 19.24 -8340.0 -4702.0 125.9 45.69 68.13 1651.0 220.0 0.205 1. 81348 
300.0 497.9 16.56 -1808.0 2419.0 154.7 51.71 75.31 1233.0 106.0 0.146 1.67892 
350.0 459.1 15.27 1727.0 6312.0 166.7 56.69 80.46 1081.0 81.8 0.129 1.61685 
400.0 422.1 14.04 5480.0 10470.0 177.7 62.19 85.68 965.7 66.9 0.118 1.55907 
420.0 4()lLlI 13.:>7 7041.0 12200.0 182.0 64.45 87.68 928.8 62.6 0.115 1.53739 
440.0 394.3 13.11 8636.0 13970.0 186.1 66.71 89.61 896.8 59.1 0.113 1.51662 
460.0 381.2 12.68 10260.0 15780.0 190.1 68.96 91.45 869.2 56.1 0.112 1.49681 
480.0 368.6 12.26 11920.0 17630.0 194.0 71.20 93.23 845.5 53.6 0.111 1.47799 

500.0 356.5 11.86 13610.0 19510.0 197.9 73.41 94.95 825.4 51.6 0.111 1.46016 
520.0 345.1 11.48 15330.0 21430.0 201.6 75.59 96.61 808.4 49.8 0.112 1.44331 
540.0 334.2 11.11 17080.0 23380.0 205.3 77.74 98.22 794.1 48.4 0.113 1.42743 
560.0 323.8 10.77 18860.0 25360.0 208.9 79.84 99.78 782.1 47.1 0.115 1.41247 
580.0 314.0 10.44 20660.0 27370.0 212.4 81.90 101.3 772.2- 46.1 0.118 1.39839 
600.0 304.7 10.13 22500.0 29410.0 215.9 83.89 102.8 764.1 45.2 0.120 1.38516 

nAt melting line 
bAt liquid-vapor boundary 
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T 

K 

Pres. 

MPa 

Density 

kg/m3 

THERMOPHYSICAL PROPERTIES OF FLUIDS 

Thermophysical properties of coexisting ga.~eous and liquid propane 

Den~ity 

mol/dm J 

E 

J/mol 

11 

J/mol 

s Cv Cp 
J/(mo]'K) J/(mo]'K) 

Sound 

mls 

Visco 

IIPa'S 

685 

Therm. Die!. 

W/(m'K) Const. 

85.470a 0.00000 733.6 16.64 -21870.0 ·21870.0 82.84 58.79 83.91 2171.0 11100.0 0.212 2.09087 
85.470" 0.00000 o.OOO() 0.00000 2239.0 4203000.0 .173.2 30.66 38.98 143.1 2.63 0.00259 1.00000 

90.0 0.00000 728.9 16.53 -21490.0 -21490.0 87.18 59.33 84.46 2129.0 7510.0 0.211 2.08069 
90.0 0.00000 0.0000 o.ooonn 2380.0 775400.0360.7 31.45 39.76 146.5 2.77 0.002811.00000 

100.0 0.00000718.7 16.30 -20640.0 -20640.0 96.1359.68 85.202044.0 3770.0 0.207 2.05884 
100.0 0.00000 0.0000 0.00000 2703.0 36610.0337.9 33.15 41.46 153.6 3.050.003271.00000 

110.0 0.00000 708.5 16.07 -19790.0 -19790.0 104.3 59.55 85.71 1967.0 2250.0 0.203 2.03773 
110.0 0.00000 (l.0000 0.00000 3043.0 6608.0 320.2 34.14 43.05 160.3 3.31 0.00373 1.00000 

120.0 
120.0 

130.0 
130.0 

140.0 
140.0 

150.0 
150.0 

160.0 
160.0 

170.0 
170.0 

180.0 
180.0 

190.0 
190.0 

200.0 
200.0 

210.0 
210.0 

220.0 
220.0 

BO.n 
230.0 

240.0 
240.0 

250.0 
250.0 

260.0 
260.0 

270.0 
270.0 

280.0 
280.0 

290.0 
290.0 

0.00000 69R.4 1:'\.84 -18920.0 -IR920.0 111.8 59.30 86.19 1894.0 1500.0 0.199 2.01720 
0.00000 (J.OOOI 0.00000 3398.0 4733.0306.2 36.22 44.54 166.8 3.560.004201.00000 

0.00002688.3 15.61 -18060.0 -18060.0118.8 59.07 86.701823.0 1080.0 0.194 1.99715 
0.00002 0.0007 0.00002 3767.0 4909.0 294.9 37.63 45.95 173.0 3.80 0.00469 1.00000 

0.00008678.1 15.38 1719().0 -17190.0125.2 58.94 87.301754.0 827.0 0.188 1.97747 
0.00008 0.0030 0.00007 4149.0 5328.0 285.9 39.01 47.33 178.9 4.05 0.00519 1.00000 

O.0002S 667.9 15.15 ·16310.0 -16310.0 131.3 58.93 88.00 1686.0 
O.0002S !l.OIOO 0.00023 454:'5.0 5797.0 278.6 40.38 48.72 184.6 

0.00085 657.1 14.92 -15420.0 -15420.0 137.0 59.06 88.81 1619.0 
0.00085 0.0281 0.00064 4953.0 6284.0 212.6 41.79 50.16 190.1 

0.00220 647.4 14.68 -14530.0 -14530.0 142.4 59.34 89.76 1554.0 
o.oono 0.0687 0.00156 5372.0 6783.0 267.8 43.25 51.68 195.2 

0.00505 637.0 14.45 -13630.0 -13630.0 147.6 59.71 90.85 1488.() 
0.00505 0.1494 0.00339 5802.0 7292.0263.8 44.80 53.32 200.1 

0.01051 626.5 14.21 -12110.0 ·12710.0 152.5 60.34 92.09 1423.0 
0.01051 0.2955 0.00670 6241.0 7809.0260.5 46.44 55.10 204.6 

0.02013 615.8 13.97 -11780.0 -11780.0 157.3 61.04 93.50 1359.0 
0.0201:1 0.5401 0.01225 6689.0 8332.0 257.8 48.18 57.05 208.7 

0.03593 605.0 13.72 -10840.0 -10840.0 161.9 61.88 95.10 1294.0 
0.03593 0.9241 0.02096 7144.0 8859.0 255.7 50.04 59.18 212.3 

0.06044 593.9 13.47 -9882.0 -9877.0 166.3 62.84 96.88 1230.0 
0.06044 1.496 0.03392 7606.0 9387.0 253.9 52.01 61.51 215.5 

0.09663 582.5 13.21 -8903.0 -8895.0 170.7 63.91 98.88 1165.0 
0.09663 2.312 0.05242 8072.0 9916.0 252.5 54.08 64.05 218.0 

0.1479 570.7 12.94 -7903.0 
0.1471) 3.435 0.07789 8543.0 

0.2179 558.6 12.67 -6882.0 
0.2179 4.9380.1120 9016.0 

O.31P7 546.1 12.38 
0.3107 6.905 0.1566 

0.4306 533.0 12.09 
0.4.'OCj 'I.II.U f).lIS9 

0.5819 519.2 
0.5819 12.64 

0.7694 '04. 7 
0.7694 16.67 

11.77 
0.2866 

11.4:5 
0 .. 1779 

-5835.0 
9490.0 

-4762.0 
99b"l.U 

-3659.0 
10430.0 

-2:52J .U 
10890.0 

-7892.0 174.9 65.09 101.1 1100.0 
10440.0 251.3 56.25 66.82 220.0 

-6864.0 179.1 66.37 103.6 1035.0 
10960.0 250.4 58.52 69.85 221.2 

-5810.0183.2 67.74106.4 969.9 
11470.0 249.7 60.88 73.18 221.7 

-4726.0 187.3 69.20 109.6 904.5 
II '111l. 0 Nil. I 6:1. J2 76.87 221. 3 

-3609.0 191.3 70.15 113.1 838.7 
12460.0 248.7 65.84 81.00 220.0 

-l4:5!l • \J 1'1:5 . J n. "J7 1]'1.2 772.8 
12920.0 248.3 68.44 85.73 217.7 

656.0 0.182 1.95809 
4.29 0.00572 1.00001 

536.0 0.176 1. 93892 
4.54 0.00628 1.00003 

448.0 0.169 1.91990 
4.80 0.00686 1.00008 

381.0 0.163 1.90096 
5.06 0.00749 1.00016 

329.0 0.156 1.88203 
5.32 0.00815 1.00033 

287.0 0.149 1.86304 
5.59 0.00885 1.00059 

253.0 0.143 1.84392 
5.87 0.00961 1.00101 

224.0 0.136 1.82461 
6.15 0.0104 1.00164 

200.0 0.130 1.80503 
6.44 0.0113 1.00253 

179.0 0.124 1.78510 
6.73 0.0122 1.00376 

160.0 0.118 1.76472 
7.04 0.0132 1.00540 

144.0 0.112 1.74379 
7.35 0.0143 1.00755 

130.0 0.107 1.72218 
7.69 0.0154 1.01032 

117.0 0.102 1.69976 
8.04 0.0166 1.01383 

106.0 0.0968 1.67635 
8.41 0.0180 1.01826 
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686 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysicai properties of coexisting gaseou, nnd liquid propane - Continued 

T Pres. Density Density E II Cv Cp Sound Visco Therm. Die!. 

K MPa kg/m J moJ/dm3 llmol Jlmol J/(mol'K) J/(mol'K) mls IIPa'S W/(m'K) Const. 

300.0 0.997% 489.3 11.10 -1352.0 -1262.0 199.2 74.07 122.0 706.5 95.1 0.0919 1.65170 
300.0 0.9978 21.70 0.4921 11340.0 ID60.0 248.0 71.14 91.30 214.2 8.82 0.0195 1.02382 

310.0 1.272 472.6 10.72 -139.6 -20.9 203.2 75.86 127.8 639.8 85.3 0.0872 i .62549 
3]0.0 1.272 27.99 0.6348 1176().O 13760.0 247.7 73.93 98.12 209.5 9.26 0.0211 1.03080 

320.0 1.598 454.5 10.31 1121.0 1276.0 207.2 77.74 135.0 572.4 76.2 0.0826 1.59728 
320.0 1.59B 35.89 0.8139 12160.0 14120.0 247.4 76.83 106.9 203.4 9.77 0.0231 1.03962 

330.0 1.982 434.4 9.851 2440.0 2641.0 211.3 79.74 144.6 503.6 61.5 0.0780 1.56633 
330.0 1.982 45.93 1.042 12510.0 14410.0 247.0 79.88 119.1 195.9 10.4 0.0255 1.05090 

340.0 2.431 411. ~ 9.328 3836.0 4096.0 215.5 81.90 158.9 432.1 59.1 0.0738 1.53139 
340.0 2.431 59.01 1.338 12790.0 14610.0 246.4 83.13 138.1 186.6 11.1 0.0289 1.06577 

350.0 2.954 383.4 8.695 5347.0 5686.0 220.0 84.36 185.0 355.0 50.7 u.unl 1.4~9~~ 

350.0 2.954 76.99 1.746 12950.0 14640.0 245.6 86.69 173.8 175.4 12 .1 0.0348 1.08647 

360.0 3.564 345.6 7.837 7073.0 7528.0 225.Q 87.45 260.1 267.2 41.5 0.0733 1.43490 
360.0 3.564 105.0 2.382 12850.0 14340.0 243.9 90.80 276.1 161.3 13.7 0.0482 \.\\940 

369.85b 4.248 220.5 5.000 10600.0 11450.0 235.4 \.26352 

a I nple pomt 
bCritical point 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 687 

Thermophysical properties of propane on the melting line 

T Pres. Density Density E S Cv 
K MPa kg/m3 molldm 3 J/mo] llmol J/(mo]'K) ll(mo]'K) mls Il Pa-s W/(m'K) Const. 

85.47a 0.00000 733.6 16.64 -21870.0 -21870.0 82.84 58.79 83.91 2171.0 11100.0 0.212 2.09087 
85.6 1.400 733.5 16.63 -21860.0 -21780.0 82.97 58.81 83.93 2169.0 11000.0 0.212 2.09049 
85.8 3.557 733.9 16.64 -21860.0 -21640.0 82.98 59.01 83.96 2171.0 11100.0 0.212 2.09110 
86.0 5.716 734.3 16.65 -21860.0 -21510.0 82.99 59.19 84.00 2172.0 11100.0 0.213 2.09170 
86.2 7.876 734.8 16.66 -21860.0 -21380.0 83.01 59.37 84.04 2174.0 11200.0 0.213 2.09230 
116.4 10.04 73:'5.2 J6.67 -2IlS:'50.0 -212.50.0 83.02 .59 • .53 84.07 2176.0 11300.0 0.213 2.09290 

86.6 12.20 735.7 16.68 -21850.0 -21120.0 83.04 59.69 84.11 2179.0 11300.0 0.213 2.09350 
86.8 14.36 736.1 16.69 -21850.0 -20990.0 83.05 59.84 84.14 2182.0 11400.0 0.214 2.09410 
87.0 16.53 736.5 16.70 -21850.0 -20860.0 83.07 59.98 84.18 2185.0 11500.0 0.214 2.09469 
87.2 18.70 737.0 16.71 -21850.0 -20730.0 83.09 60.11 84.21 2188.0 11500.0 0.214 2.09528 

87.4 20.87 737.4 16.72 -21840.0 -20600.0 83.10 60.24 84.25 2192.0 11600.0 0.215 2.09586 
87.6 23.04 737.8 16.73 -21840.0 -20470.0 83.12 60.36 84.28 2196.0 11700.0 0.215 2.09644 
87.8 25.21 738.3 16.74 -21840.0 -20330.0 83.14 60.47 84.32 2200.0 11700.0 0.215 2.09702 
88.0 27.38 738.7 16.75 -21840.0 -20200.0 83.16 60.58 84.35 2204.0 11800.0 0.215 2.09760 
88.2 29.55 739.1 16.76 -21830.0 -20070.0 83.18 60.68 84.39 2209.0 11900.0 0.216 2.09817 
88.4 31. 73 739.6 16.77 -21830.0 -19940.0 83.20 60.77 84.42 2213.0 11900.0 0.216 2.09874 
88.6 33.91 740.0 16.78 -21830.0 -19810.0 83.22 60.86 84.45 2218.0 12000.0 0.216 2.09930 
88.8 36.09 740.4 16.79 -21820.0 -19680.0 83.24 60.95 84.49 2223.0 12100.0 0.217 2.09986 
89.0 38.27 740.8 16.80 -21820.0 -\\I:,)4().U !l3.Z7 61.UJ !S4.:JJ. 2:ll9. \) lZIOQ.Q 0.217 2.10Q42 
89.2 40.45 741.2 16.81 -21820.0 -19410.0 83.29 61.11 84.55 2234.0 12200.0 0.217 2.10097 

89.4 42.63 741.6 16.82 -21820.0 -19280.0 83.31 61.19 84.59 2239.0 12200.0 0.217 2.10152 
89." 44.81 742.0 16.83 -21810.0 19150.0 83.34 61.26 84.62 2245.0 12300.0 0.218 2.10206 
89.8 47.00 742.5 16.84 -21810.0 -19020.0 83.36 61.32 84.66 2251.0 12300.0 0.218 2.10260 
90.0 49.18 742.9 16.85 -21800.0 18880.0 83.38 61.39 84.69 2257.0 12400.0 0.218 2.10314 
90.2 51.37 743.3 16.86 -21800.0 -18150.0 83.41 61.45 84.72 2262.0 12400.0 0.219 2.10367 
90.4 53.56 743.7 16.86 -21800.0 -18620.0 83.43 61.51 84.76 2269.0 12500.0 0.219 2.10419 
90.6 55.75 744.1 16.87 21790.0 -18-190.0 83.~6 61.56 84.79 2275.0 12500.0 0.219 2 10472 
90.8 57.94 744.5 16.88 -21790.0 -18360.0 83.48 61.62 84.82 2281.0 12600.0 0.220 2.10524 
91.0 60.14 744.9 16.89 -21780.0 -18220.0 83.51 61.67 84.86 2287.0 12600.0 0.220 2.10575 
91.2 62.33 745.3 16.90 -21780.0 -18090.0 83.54 61. 72 84.89 2293.0 12700.0 0.220 2.10626 

91.4 64.53 745.6 16.91 -21780.0 -17960.0 83.56 61. 77 84.93 2300.0 12700.0 0.221 2.10677 
91.6 66.73 746.0 16.92 -21770.0 -17830.0 83.59 61. 82 84.96 2306.0 12800.0 0.221 2.10727 
91.8 68.93 746.4 16.93 -21710.0 -17690.0 83.62 61.86 84.99 2313.0 12800.0 0.221 2.10777 
92.0 71.13 746.8 16.94 -21760.0 -17560.0 83.65 61.91 85.03 2319.0 12900.0 0.222 2.10826 
92.2 73.33 747.2 16.94 -21760.0 17430.0 83.67 61.95 85.06 2326.0 12900.0 0.222 2.10875 
92.4 75.53 747.6 16.95 -21750.0 17300.0 83.70 61.99 85.09 2333.0 12900.0 0.222 2.10924 
92.6 77.74 747.9 16.96 -21750.0 17160.0 83.73 62.03 85.13 2339.0 13000.0 0.223 2.10972 
92.8 79.94 748.3 16.97 -21740.0 -17030.0 83.76 62.08 85.16 2346.0 13000.0 0.223 2.11019 
93.0 82.15 748.7 16.98 -21740.0 -16900.0 83.79 62.12 85.2Q 2353.0 13000.0 0.223 2.11067 
93.2 84.36 7W.O 16.99 -11730.0 -16770.0 83.82 62.15 85.23 2359.0 13100.0 0.224 2 11113 

93.4 86.57 749.4 16.99 -21730.0 -16630.0 83.85 62.19 85.27 2366.0 13100.0 0.224 2.11160 
93.6 88.78 749.8 17.00 -21720.0 -16500.0 83.88 62.23 85.30 2373.0 13100.0 0.224 2.11206 
93.8 90.99 750.1 17.01 -21720.0 -16370.0 83.91 62.27 85.33 2380.0 13200.0 0.225 2.11252 
94.0 93.20 750.5 17.02 -21710.0 -16230.0 83.94 62.31 85.37 2386.U 13200.0 0.225 2.11297 
94.2 95.42 750.9 17.03 -21700.0 -16100.0 83.97 62.34 85.40 2393.0 13200.0 0.225 2.11342 
94.4 97.63 751.2 17.04 -21700.0 -15970.0 84.01 62.38 85.44 2400.0 13300.0 0.226 2.11386 
94.6 99.85 751.6 17.04 -21690.0 -15830.0 84.04 62.42 85.47 2407.0 13300.0 0.226 2.11430 

aTriple point 
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Thermophysical properties of propane 

T Density Density. E H S Cv Cp Sound 

K kg/m3 mol/dm3 limo! llmol J/(mol·K) ll(mo!'K) m/s /lPa-s W/(m'K) Canst. 

0.01 MPa isobar 

85.47" 733.2 16.63 -21860.0 -21860.0 82.96 58.68 83.90 2169.0 10900.0 0.212 2.09010 
90.0 728.5 16.52 -21480.0 -21480.0 87.31 59.22 84.46 2126.0 7380.0 0.210 2.07984 

100.0 718.2 16.29 -20630.0 -20630.0 96.25 59.60 85.22 2041.0 3720.0 0.207 2.05801 
110 () 70S.1 16.06 -19180.0 -19770.0 104.4 59.50 85.73 1%4.0 2230.0 0.203 2.03704 
120.0 698.1 15.83 -18920.0 -18910.0 11 1.9 59.27 86.21 1891.0 1490.0 0.198 2.01668 
130.0 688.0 15.60 -18050.0 -18050.0 118.8 59.05 86.72 1821 .0 1080.0 0.193 1.99677 
140.0 678.0 15.37 -17180.0 17180.0 125.2 58.92 87.32 1752.0 824.0 0.188 1.97720 
150.0 667.8 15.14 16300.0 -16300.0 131.3 58.92 88.01 1685.0 654.0 0.182 1.95788 
160.0 6:57.6 14.~1 -15420.0 -15420.0 137.0 59.05 88.82 1618.0 535.0 0.176 1.93875 
170.0 647.3 14.68 14530.0 -14530.0 142.4 59.33 89.77 1553.0 447.0 0.169 1.91974 

180.0 637.0 14.44 -13620.0 -13620.0 147.6 59.76 90.86 1487.0 381.0 0.163 1.90080 
189.284b 627.3 14.23 -12780.0 12780.0 152.2 60.29 92.00 1428.0 332.0 0.156 1.88338 
189.284h 0.2822 0.006401 6209.0 7772.0 260.7 46.32 54.97 204.3 5.30 0.00810 1.00031 
190.0 0.2812 0.006378 624.'1.0 7811.0 260.9 46.42 55.06 204.6 5.32 0.00815 1.00031 
200.0 0.2668 0.006051 6716.0 8368.0 263.8 47.91 56.49 209.6 5.58 0.00883 1.00029 
210.0 0.2539 0.005758 n04.0 8941.0 266.6 49.47 58.00 214.4 5.84 0.00956 1.00028 
220.0 0.2421 0.005492 7708.0 9::529.0 269.3 51.10 59.6U l19.U 6.11 0.0103 1.00027 
230.0 0.2315 0.005250 8228.0 10130.0 272.0 52.79 61.26 223.5 6.37 0.0111 1.0002,5 
240.0 0.2217 0.005029 8765.0 10750.0 274.6 54.54 62.98 227.9 6.64 0.0120 1.00024 
260.0 0.2045 0.004638 9893.0 12050.0 279.8 58.18 66.59 236.3 7.17 0.0138 1.00022 

280.0 0.1898 0.004305 11100.0 13420.0 284.9 61.97 70.36 244.3 7.71 0.0157 1.00021 
300.0 0.1771 0.004016 12370.0 14860.0 289.9 65.87 74.24 252.1 8.24 0.0179 1.00019 
320.0 0.1660 0.003764 13730.0 16390.0 294.8 69.82 78.18 259.6 8.78 0.0201 1.00018 
340.0 0.1562 0.003542 15170.0 17990.0 299.7 73.80 82.15 266.9 9.31 0.0225 1.00017 
360.0 0.1.t75 0.0033~5 16680.0 19670.0 304.5 77.78 86.12 273.9 9.84 0.0251 1..00016 
380.0 0.1397 0.003168 18280.0 21440.0 309.2 81.72 90.07 280.8 10.4 0.0277 1.00015 
400.0 0.1327 0.003010 19950.0 23280.0 314.0 85.63 93.97 287.5 10.9 0.0305 1.00014 
420.0 0.1263 0.002866 21700.0 25190.0 318.6 89.47 97.81 294.1 11.4 0.0333 1.00014 
440.0 0.1206 0.002736 23530.0 27190.0 323.3 93.25 101.6 300.5 11.9 0.0362 1.00013 
460.0 0.1153 0.002617 25430.0 29260.0 327.9 96.95 105.3 306.8 12.4 0.0393 1.00013 

480.0 0.1105 0.002508 27410.0 31400.0 332.4 100.6 108.9 312.9 12.9 0.0423 1.00012 
500.0 0.1061 0.002407 29460.0 33610.0 336.9 104.1 112.4 319.0 13.4 0.0455 1.00012 
520.0 0.1020 0.002315 31570.0 35900.0 341.4 107.5 115.8 324.9 13.9 0.0487 1.000tl 
540.0 0.09824 0.002229 33760.0 38250.0 345.8 110.9 119.2 330.8 14.4 0.0519 1.00011 
560.0 0.09473 0.002149 36010.0 40660.0 350.2 114.1 122.5 336.5 14.8 0.0552 1.00010 
580.0 0.09146 0.002075 38320.0 43140.0 354.6 117.3 125.6 342.2 15.3 0.0585 1.00010 
600.0 0.08841 0.002006 40700.0 45690.0 358.9 120.4 128.7 347.7 15.8 0.0619 1.00010 

0.05 MPa isobar 

85.47a 733.2 16.63 -21860.0 -21860.0 82.96 58.68 83.90 2169.0 10900.0 0.212 2.09011 
90.0 728.5 16.52 -21480.0 -21480.0 87.30 59.22 84.46 2126.0 7380.0 0.210 2.07986 

200.0 615.8 13.96 -11780.0 -11780.0 157.3 61.04 93.51 1358.0 287.0 0.149 1.86293 
216.231 b 598.1 13.56 -10250.0 -10240.0 164.7 62.46 96.19 1254.0 234.0 0.139 1. 83192 
216.231 b 1.255 0.02846 7431.0 9188.0 254.5 51.25 60.60 214.3 6.04 0.0101 1.00137 
220.0 1.233 0.02795 7627.0 9416.0 255.6 51.81 61.09 216.2 6.14 0.0104 1.00135 
230.0 1.175 0.02665 8157.0 10030.0 258.3 53.37 62.49 221.0 6.40 0.0112 1.00129 
240.0 l.U3 0.02547 8703.0 10670.0 261.0 55.02 64.00 225.7 6.67 0.0120 1.00123 
260.0 1.033 0.02342 9844.0 11980.0 266.3 58.51 67.31 234.5 7.20 0.0138 1.00113 
280.0 0.9564 0.02169 11050.0 13360.0 271.4 62.20 70.88 242.9 7.73 0.0158 1.00104 

300.0 0.8909 0.02020 12340.0 14820.0 276.4 66.03 74.63 250.9 8.27 0.0179 1.00097 
320.0 0.8340 0.01891 13700.0 16350.0 281.3 69.94 78.48 258.6 8.80 0.0202 1.00091 
340.0 0.7841 0.01778 15140.0 17950.0 286.2 73.89 82.39 266.0 9.33 0.0226 1.00085 
360.0 0.7399 0.01678 16660.0 19640.0 291.0 77.84 86.31 273.1 9.86 0.0251 1.00080 
380.0 O.7Q()'1 0.015511 111260.0 21410.0 29:5. IS !s1.T! YU.U l!SU.l 10.4 0.0278 1.00076 
400.0 0.6650 0.01508 19940.0 23250.0 300.5 85.67 94.10 286.9 10.9 0.0305 1.00072 
420.0 0.6331 0.01436 21690.0 25170.0 305.2 89.50 97.92 293.6 11.4 0.0333 1.00069 
440.0 0.6041 0.01370 23520.0 27170.0 309.8 93.27 101.7 300.0 11.9 0.0363 1.00065 
460.0 0.5776 0.01310 25420.0 29240.0 314.5 96.96 105.4 306.4 12.4 0.0393 1.00062 
480.0 0.5534 0.01255 27400.0 31380.0 319.0 100.6 109.0 312.6 12.9 0.0424 1.00060 
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ThermophysicaJ properties of propane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/mJ moJldmJ llmol J/mo] J/(mo]'K) J/(mo!'K) m/s p.Pa'S W/(m'K) Const. 

500.0 0.5312 0.01205 29440.0 33600.0 323.5 104.1 112.5 318.7 13.4 0.0455 1.00057 
520.0 0.5106 0.01158 31560.0 35880.0 328.0 107.5 115.9 324.7 13.9 0.0487 1.00055 
540.0 0.4916 0.01115 33750.0 38230.0 332.4 110.9 119.2 330.5 14.4 0.0519 1.00053 
560.0 0.4740 0.01075 36000.0 40650.0 336.8 114.1 122.5 336.3 14.8 0.0552 1.00051 
580.0 0.4576 0.01038 38310.0 43130.0 341.2 117.3 125.7 342.0 15.3 0.0585 1.00049 
600.0 0.4423 0.01003 40690.0 45670.0 345.5 120.4 128.7 347.6 15.8 0.0619 1.00048 

0.10 MPa· isobar 

85.48a 733.2 16.63 -21860.0 -21850.0 82.96 58.69 83.90 2169.0 10900.0 0.212 2.09012 
:WU.U 01~.lI IJ.':I7 -ll'llIU .U -ll'/lIU .U 1~1. J 01.04 ':IJ.~1 U:l':l.U l,~"/.U U.149 1.86JOO 
230.772b 581.6 13.19 -8826.0 -8819.0 171.0 64.00 99.05 1160.0 198.0 0.130 1.80351 
230.772b 2.387 0.05412 8109.0 9956.0 252.4 54.24 64.25 218.2 6.46 0.0113 1.00261 
235.0 2.341 0.05308 8343.0 10230.0 253.5 54.87 64.75 220.3 6.57 0.0117 1.00256 
240.0 2.286 0.05183 8623.0 10550.0 254.9 55.63 65.38 222.8 6.70 0.0121 1.00250 
260.0 2.093 0.04745 9780.0 11890.0 260.2 58.92 68.26 232.2 7.23 0.0139 1.00228 
280.0 1.932 0.04382 11000.0 13290.0 265.4 62.49 71.57 241.0 7.76 0.0159 1.00211 
300.0 1.796 0.04073 12300.0 14750.0 270.5 66.24 75.14 249.3 8.29 0.0180 1.00195 
320.0 1.679 0.03807 13670.0 16290.0 275.5 70.09 78.88 257.2 8.82 0.0202 1.00182 

340.0 1.576 0.03575 15110.0 17910.0 280.3 74.00 82.70 264.8 9.35 0.0;'.26 I.D0171 
360.0 1.486 0.03370 16630.0 19600.0 285.2 77.92 86.56 272.2 9.88 0.0252 1.00161 
380.0 1.406 0.03189 18230.0 21370.0 290.0 81. 84 90.42 279.3 10.4 0.0278 1.00152 
400.0 1.334 0.03026 19910.0 23220.0 294.7 85.72 94.26 286.2 10.9 0.0306 1.00144 
420.0 1. "[0 0.U28[':I 21b·/U.V 2:>14V.U 1.99.4 1!9.~4 91!.VIi J.9l. . ':I 11.4 U.UJJ4 1.UUur 
440.0 1 .211 0.02746 23500.0 27140.0 304.0 93.30 101.8 299.5 11.9 0.0363 1.00131 
460.0 1.158 0.02625 25400.0 29210.0 308.6 96.99 105.5 305.9 12.4 0.0393 1.00125 
480.0 1.109 0.02514 27380.0 31360.0 313.2 100.6 109.0 312.2 12.9 0.0424 1.00120 
500.0 1.064 0.02413 29430.0 33570.0 317.7 104.1 112.6 318.3 13.4 0.0455 1.00115 
520.0 1.023 0.02319 31550.0 35860.0 322.2 107.5 116.0 324.3 13.9 0.0487 1.00110 

540.0 0.9843 0.02232 33730.0 38210.0 326.7 110.9 119.3 330.2 14.4 0.0520 1.00106 
560.0 0.9489 0.02152 35980.0 40630.0 331.1 114.1 122.6 336.1 14.9 0.0552 1.00102 
'>RO~O 0~91~0 o 0'W77 383000 43110.0 335~4 117.3 125.7 341.8 15.3 0.0586 1.00099 
600.0 0.8852 0.02008 40680.0 45660.0 339.7 120.4 128.8 347.4 15.8 0.0619 1.00095 

0.101325 MPa isobar 

85.48a 733.2 16.63 -21860.0 -21850.0 82.96 58.69 83.90 2169.0 10900.0 0.212 2.09013 
200.0 615.8 13.97 -11780.0 -11780.0 157.3 61.04 93.51 1359.0 287.0 0.149 1.86300 
231.070b 581.2 13 .18 -8797.0 -8789.0 171.1 64.03 99.11 1158.0 197.0 0.129 1.80292 
231.070b 2.416 0.05479 8123.0 9972.0 252.3 54.31 64.33 218.3 6.47 0.0114 1.00264 
235.0 2.373 0.05381 8340.0 10220.0 253.4 54.89 64.79 220.3 6.57 0.0117 1.00259 
240.0 2.317 0.05255 8621.0 10550.0 254.8 55.65 65.42 222.7 6.70 0.0121 1.00253 
260.0 2.121 0.04810 9779.0 11890.0 260.1 58.94 68.29 232.2 7.23 0.0139 1.00231 
280.0 1.958 0.04441 11000.0 13280.0 265.3 62.50 71.59 241.0 7.76 0.0159 1.00213 
300.0 1. R20 0.041n 12100.0 147'>0.0 170 <1 66 24 75.16 249.3 8.29 0.0180 1.00198 
320.0 1.701 0.03858 13660.0 16290.0 275.3 70.09 78.89 257.2 8.82 0.0202 1.00185 

340.0 1.598 0.03623 15110.0 17910.0 280.2 74.00 82.71 264.8 9.35 0.0226 1.00173 
360.0 1.506 0.03416 16630.0 19600.0 285.1 77 .93 86.57 272.2 9.88 0.0252 1.00163 
380.0 1.425 0.032.11 18230.0 21370.0 289.9 81. 84 90.43 279.3 10.4 0.0278 1.00154 
400.0 1.352 0.03066 19910.0 23220.0 294.6 85.72 94.27 286.2 10.9 0.0306 1.00146 
420.0 1.286 0.02917 21670.0 25140.0 299.3 89.54 98.06 292.9 11.4 0.0334 1.00139 
440.0 1.227 0.02783 23500.0 27140.0 303.9 93.30 101.8 299.5 11.9 0.0363 1.00133 
460.0 1.173 0.02660 25400.0 29210.0 308.5 96.99 105.5 305.9 12.4 0.0393 1.00127 
480.0 1.123 0.02548 27380.0 31360.0 313.1 100.6 109.1 312.2 12.9 0.0424 1.00121 
500.0 1.078 0.02445 29430.0 33570.0 317.6 104.1 112.6 318.3 13.4 0.0455 1.00116 
520.0 1.036 0.02350 31550.0 35860.0 322.1 107.5 116.0 324.3 13.9 0.0487 1.00112 

540.0 0.9974 0.02262 33730.0 38210.0 326.5 110.9 119 .. , :nO.2 I,L4 0~0'>20 1.0010R 
560.0 0.9615 0.02181 35980.0 40630.0 330.9 114.1 122.6 336.0 14.9 0.0553 1.00104 
580.0 0.9281 0.02105 38300.0 43110.0 335.3 117.3 125.7 341.8 15.3 0.0586 1.00100 
600.0 0.8970 0.02034 40680.0 45660.0 339.6 120.4 128.8 347.4 15.8 0.0619 1.00097 
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Thermophy~ical properties of propane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Diel. 

K kg/m.:l moJ/dm.:l J/moJ J/moJ J/(moJ'K) J/(mo]'K) m/s pPa-s W/(m'K) Const. 

0.20 MPa isobar 

85.49a 7:13.2 16.63 -21860.0 -21850.0 82.96 58.70 83.91 2169.0 10900.0 0.212 2.09015 
200.0 615.9 13.97 -11790.0 -11770.0 157.3 61.04 93.49 1359.0 287.0 0.149 1.86314 
220.0 :594.0 13.47 -956:5.0 -9570.0 166.3 62.64 96.66 1230.0 224.0 0.136 1.82475 
247.712b 561.4 12.73 -7118.0 -7102.0 178.2 66.07 103.0 1050.0 164.0 0.119 1.76942 
247.712 b 4.556 0.1033 8908.0 10840.0 250.6 57.99 69.14 221.0 6.97 0.0130 1.00498 
250.0 4.511 0.1023 9044.0 11000.0 251.2 58.32 69.35 222.2 7.03 0.0132 1.00493 
260.0 4.302 0.09757 9647.0 11700.0 254.0 59.81 70.39 227.4 7.29 0.0141 1.00470 
280.0 3.947 0.08950 10900.0 13130.0 259.3 63.10 73.07 237.1 7.82 0.0160 1.00430 
300.0 3.652 0.08282 12210.0 14620.0 264.4 66.66 76.24 246.1 8.34 0.0181 1.00398 
320.0 3.402 0.07716 13590.0 16180.0 269.5 70.40 79.70 254.6 8.87 0.0204 1.00370 

340.0 3.187 0.07228 15050.0 17810.0 274.4 74.23 83.34 262.6 9.40 0.0228 1.00346 
360.0 2.999 0.06802 16580.0 19520.0 279.3 78.09 87.07 270.2 9.92 0.0253 1.00325 
380.0 2.833 0.06425 18180.0 21300.0 284.1 81.97 90.84 277.6 10.4 0.0279 1.00307 
400.0 2.685 0.06090 19870.0 23150.0 288.8 85.82 94.60 284.7 10.9 0.0307 1.00291 
420.0 2.553 0.05789 21620.0 25080.0 293.5 89.62 98.35 291.6 11.5 0.0335 1.00276 
440.0 2.433 0.05517 23460.0 27080.0 298.2 93.36 102.0 298.4 12.0 0.0364 1.00263 
460.0 2.324 0.05271 25370.0 29160.0 302.8 97.04 105.7 304.9 12.5 0.0394 1.00251 
480.0 2.225 0.05046 27350.0 31310.0 307.4 100.6 109.2 311.3 13.0 0.0425 1.00240 
500.0 2.134 0.04839 29400.0 33530.0 311.9 104.1 112.7 317.5 13.4 0.0456 1.00230 
520.0 2.050 0.0'1650 31520.0 35820.0 316." 107.6 116.1 323.7 13.9 0.0488 1.00211 

540.0 1.973 0.04474 33700.0 38170.0 320.8 110.9 119.4 329.7 14.4 0.0520 1.00213 
560.0 1.901 0.04312 35960.0 40590.0 325.2 114.2 122.7 335.5 14.9 0.0553 1.00205 
580.0 1.835 0.04161 38270.0 43080.0 329.6 117.3 125.8 341.3 15.3 0.0586 1.00198 
000.0 1. 773 O.U4U:ll 4Ub~U.U 4~03U.O JJJ.9 nO.4 !:lIS, 9 J4/.0 15.8 1J.06l0 1.00191 

0.30 MPa isobar 

85.50a 733.2 16.63 -21860.0 -21840.0 82.96 58.71 83.91 2169.0 10900.0 0.212 2.09018 
200.0 616.0 13.97 -11790.0 -11770.0 157.2 61.05 93.48 1360.0 288.0 0.149 1.86327 
250.0 558.9 12.67 -6889.0 ·6865.0 179.1 66.38 103.5 1037.0 161.0 0.118 1. 76511 
258.973b 547.4 12.41 -5944.0 -5919.0 182.8 67.60 106.1 976.6 146.0 0.113 1.74596 
258.973b 6.679 0.1515 9441.0 11420.0 249.8 60.63 72.83 221. 7 7.32 0.0141 1.00730 
260.0 6.652 0.1508 9505.0 11490.0 250.0 60.77 72.90 222.2 7.35 0.0142 1.00727 
270.0 6.335 0.1437 10140.0 12230.0 252.8 62.20 73.69 227.8 7.61 0.0152 1.00692 
280.0 6.054 0.1373 10780.0 12970.0 255.5 63.75 74.75 233.0 7.87 0.0162 1.00661 
300.0 5.574 0.1264 12120.0 14490.0 260.7 67.12 77.43 242.8 8.40 0.0182 1.00607 
320.0 5.174 0.1173 13510.0 16070.0 265.8 70.72 80.59 251.8 8.92 0.0205 1.00563 

340.0 4.834 0.1096 14980.0 17710.0 270.8 74.46 84.02 260.2 9.44 0.0229 1.00526 
360.0 4.540 0.1030 16520.0 19430.0 275.7 78.27 87.60 268.2 9.96 0.0254 1.00493 
380.0 4.283 0.09712 18130.0 21220.0 280.6 82.10 91.27 275.9 10.5 0.Ol80 1.00465 
390.0 4.165 0.09445 18910.0 22140.0 283.0 84.01 93.11 279.6 10.7 0.0294 1.00452 
400:0 4.054 0.09194 19820.0 23080.0 285.3 85.92 94.96 283.2 11.0 0.0307 1.00439 
420.0 3.850 0.08731 21580.0 25020.0 290.1 89.70 98.64 290.3 11.5 0.0336 1.00417 
440.0 3.667 0.08315 23420.0 27030.0 294.7 93.42 102.3 297.2 12.0 0.0365 1.00397 
460.0 3.500 0.079;18 25330.0 29110.0 299.4 97.09 105.9 303.9 12.5 0.0395 1.00378 
480.0 3.349 0.07595 27310.0 31260.0 303.9 100.7 109.4 310.4 13.0 0.0425 1.00362 
500.0 3.211 0.07281 29360.0 33490.0 308.5 104.2 112.9 316.8 13.5 0.0457 1.00347 

520.0 3.083 0.06992 31490.0 35780.0 313.0 107.6 116.3 323.0 13.9 0.0489 1.00333 
~40.0 2.':Ibb 0.uo7:lb :i:ibSO.O :iS140.0 317.4 llO.':I ll':l.b 3:.!9.1 14.4 0.0:521 1.00320 
560.0 2.858 0.06480 35930.0 40560.0 321.8 114.2 122.8 335.0 14.9 0.0554 1.00308 
580.0 2.757 0.06252 38250.0 43050.0 ~326 .2 117.3 125.9 340.9 15.4 0.0587 1.00297 
600.0 2.663 0.06040 40630.0 45600.0 330.5 120.4 129.0 346.6 15.8 0.0620 1. 00287 

0.40 MPa isobar 

85.51 a 733.2 16.63 -21860.0 -21840.0 82.96 58.72 83.91 2169.0 11000.0 0.212 2.09021 
200.0 616.1 13.97 -11790.0 -11760.0 157.2 61.05 93.47 1361.0 288.0 0.149 1.86340 
250.0 559.0 12.68 -6893.0 -6862.0 179.1 66.38 103.5 1038.0 161.0 0.118 1.76534 
267.671 b 536.1 12 .16 -5014.0 -4981.0 186.3 68.86 108.8 919.7 133.0 0.108 1.72728 
267.671 b 8.788 0.1993 9852.0 11860.0 249.2 62.74 75.97 221.5 7.61 0.0151 1.00961 
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Thermophysical properties of propane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 moIldm3 J/mol J/mo! J/(rno!'K) J/(mo!'K) mls pPa-s W/(m'K) Const. 

270.0 8.689 0.1970 10000.0 12030.0 249.9 .(i3.05 76.06 222.9 7.67 0.0154 1.00950 
280.0 8.270 0.1875 10660.0 12800.0 252.7 64.44 76.67 218.7 7 93 00163 100QO, 
290.0 7.900 0.1791 11340.0 13570.0 255.4 65.96 77.60 234.2 8.19 0.0173 1.00862 
300.0 7.569 0.1716 12020.0 14350.0 258.0 67.59 78.76 239.3 8.45 0.0184 1.00826 
320.0 6.999 0.1587 13430.0 15950.0 263.2 71.06 81.55 248.9 8.97 0.0206 1.00762 

340.0 6.521 0.1479 14910.0 1762.0.0 :lolS.2 74.7!) 1S4.74 2:57.8 9.4a 0.0230 1.00709 
360.0 6.111 0.1386 16460.0 19.340.0 273.2 78.45 88.17 266.2 10.00 0.0255 1.00664 
380.0 5.755 0.1305 18080.0 21140.0 278.0 82.23 91.72 214.1 10.5 0.0282 1.()0625 
390.0 5.593 0.1268 18910.0 22070.0 280.4 84.13 93.52 278.0 10.8 0.0295 1.00607 
400.0 '; .441 O. 1?.~,j 19770.0 2:1010.0 282.8 86.02 95.32 281.7 11.0 0.0308 1.00590 
420.0 5.162 0.1171 21540.0 24960.0 287.6 89.78 98.94 289.0 11.5 0.0337 1 .00559 
440.0 4.912 0.1114 23380.0 26970.0 292.2 . 93.49 102.5 296.1 12.0 0.0366 1.00532 
460.0 4.686 0.1063 25290.0 29060.0 296.9 97.14 106.1 302.9 12.5 0.0396 1.00507 
480.0 4.481 0.1016 27280.0 31210.0 301.5 100.7 109.6 309.6 13.0 0.0426 1.00484 
500.0 4.293 0.09736 29330.0 33440.0 306.0 104.2 113.0 316.0 13.5 0.0458 1.00464 

520.0 4.122 0.09347 31460.0 35740.0 310.5 107.6 116.4 322.3 14.0 0.0489 1.00445 
540.0 3.964 0.08988 33650.0 38100.0 315.0 111.0 119.7 328.5 14.4 0.0522 1.00428 
560.0 3.817 0.08657 35900.0 40520.0 319.4 114.2 122.9 334.5 14.9 0.0554 1.00412 
580.0 3.682 0.08350 38220.0 43010.0 323.8 117.4 126.0 340.4 15.4 0.0588 1.00397 
600.0 3.556 0.08064 40600.0 45560.0 328.1 120.4 129.1 346.2 15.8 0.0621 1.00383 

0.50 MPa i<oh.r 

85.52a n3.3 16.63 -21860.0 -21830.0 82.96 58.72 83.91 2169.0 11000.0 0.212 2.09024 
:wo.o 616.2 13.97 -11790.0 -11760.0 157.2 61.06 93.45 1361.0 288.0 0.150 1.86354 
250.0 559.2 12.68 -6898.0 -6858.0 179;0 66.38 103.5 1039.0 161.0 0.118 1.76557 
260.0 346.6 12.39 -3830.0 -3810.0 183.2 67.73 ,106.3 '973.6 145.0 0.113 1.74460 
274.867b 526.4 11.94 -4229.0 -4187.0 189.2 69.94 111. 2' ' 872.5 124;0 0.104 1. 71139 
274.867 b 10.90 0.2472 10190.0 12210.0 248.9 64.53 78.82 220.8 7.85 0.0160 1.01192 
275.0 10.90 0.2471 10200.0 12220.0 248.9 64.55 78.82 220.9 7.86 0.0160 1.01192 
280.0 10.61 0.2406 10540.0 12620.0 250~3 65.18 78.89 224.1 7.99 0.0165 1.01160 
290.0 10.10 0.2290 11220.0 13410.0 253.1 66.57 79.39 230.1 8.24 0.0175 1.01103 
300.0 9.646 0.2188 11920.0 14210:0 255.8 68.09 80.23 235.7 8;50 0.0185 1.01053 

320.0 8.880 0.2014 13350.0 15830.0 261.1 71.41 82.59 246.0 9.02 0.0208 1.00968 
340.0 8.248 0.1870 14840.0 17510.0 266.2 74.95 85.51 255.4 9.53 0.0231 1.00898 
:160.0 7.713 0.1749 16400.0 19260.0 271.1 78.63 88.76 264.1 1'0.0 0.0257 1.0083<) 
380.0 7.251 0.1644 18020.0 21060.0 276.0 '82.37 92.18 272.4 10.5 0.0283 1.00788 
390.0 7.042 0.1597 18860.0 22000.0 278.4 84.25 93.94 .276.4 10.8 0.0296 1.00765 
400.0 6.847 0.1553 19720.0 22940.0 280.8 86.12 95.70 280.2 11.1 0.0309 1.00743 
410.0 6.662 0.1511 20600.0 23910.0 283.2 88.00 97.48 284.0 11.3 0.0323 1.00723 
420.0 6.489 0.1471 21490.0 24890.0 285.6 89.86 99.26 287.7 11.6 0.0338 1.00703 
440.0 6.169 0.1399 23340.0 26910.0 290.3 93;55 102.8 295.0 12.1 0.0367 1.00668 
460.0 5. SRI 0.1334 25260.0 29000.0 294.9 97.19 106.3 301.9 t2.5 0.0396 1.00637 

480.0 5.620 0.1275 27240.0 31170.0 299.5 100.8 109.8 308.7 13.0 0.0427 1.00608 
500.0 5.383 0.1221 29300.0 33400.0 304.1 104.2 113.2 315.3 13.5 0.0458 1.00582 
520.0 5.165 0.1171 31430.0 35690.-0 308.6 107.7 116.6 321.7 14.0 0.0490 1.00558 
540.0 4.965 0.1126 33620.0 38060.0 313.1 111.0 119.8 327.9 14.5 0.0522 1.00536 
5110.0 4.7Rl 0.lOR4 .15RRO.0 40490.0 :117.-" 114.2 121.0 114.0 14.Q 0.0<;<;'; 1.00<;1':;' 
580.0 4.610 0.1045 38200.0 42980.0 321.9 117.4 126.1 340.0 15.4 0.0588 1.00497 
600.0 4.451 0.1009 40580.0 45530.0 326.2 120.4 129.2 345.9 15.9 0.0622 1.\)0480 

0.60 MP .. j",,"af 

85.53a 733.3 16.63 -21860.0 -21820.0 82.96 58.73 83.91 2169.0 11000.0 0.212 2.0902.]' 
200.0 616.2 13.97 -11800.0 -11750.0 157.2 61.06 93.44 1362.0 28g.0 O.ISO 1.86367 
250.0 559.3 12.68 -6902.0 -6855.0 179.0 66.39 ' 103.4 1040.0 161.0 0.118 1.76580 
260.0 546.7 12.40 c5855.0 -5807.0 183.1 67.76 106.2 . 974.8 145.0 0.113 1.74486 
281.061 b 517.7 11.74 -3540.0 -3489.0 191. 7 70.91 113.5 831. 7 116;0 0.101 1.69733 
281.061 b 13.02 0.2953 10480.0 12510.0 248.6 66.11 81.47 219.8 8.07 0.0168 1.01426 
285.0 12.74 0.2890 10750.0 12830.0 249.8 66.58 81.39 222.5 8.17 0.0172 1.01394 
290.0 12.41 0.2815 11110.0 13240.0 251.2 67.22 81.44 225.7 8.30 0.0177 1.01358 
300.0 11.82 0.2679 11820.0 14050.0 .253.9 68.62 81.87 231.9 8.56 0.0187 1.01291 
310.0 11.29 0.2561 12530.0 14880.0 256.6 70.15 82.67 237.6 8.81 0.0198 1.01233 
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Thermophysical properties of propane Continued 

T Dpflcity l.1Pn<jty f' f.l S r.v r.p Sound Visco Therm. Die\. 

K mOI/dm" J/mol J/mol J/(mol'K) m/s W/(m'K) Const. 

320.0 10.82 0.2455 13260.0 15710.0 259.3 71.77 83.72 242.9 9.07 0.0209 1.01181 
340.0 10.02 0.2272 H770.0 17410.0 264.4 75.21 86.34 :25:2.9 9.5S 0.0233 1.01092 
360.0 9.347 0.2120 16330.0 19170.0 269.4 78.82 89.38 262.0 10.1 0.0258 1.01017 
380.0 8.772 0.1989 17970.0 20990.0 274.4 82.51 92.67 270.6 10.6 0.0284 1 .00953 
390.0 8.513 0.1931 188]0.0 2]920.0 276.8 84.37 94.37 274.7 10.8 0.0297 1.00925 
400.0 8.271 0.1876 19670.0 22870.0 279.2 86.23 96.09 278.7 11.1 0.0311 1.00898 
41U.U ~.V44 IJ. J 8.l4 .W.'5.'5V.O .l.HS4V.O llSJ.6 81LV9 97.83 262.fj 11.3 0.0324 1.00673 
420.0 7.831 0.1776 21-150.0 24830.0 284.0 89.94 99.58 286.4 11.6 0.0339 1.00849 
440.0 7.438 0.1687 23300.0 26860.0 288.7 93.6] 103.1 293.8 12.1 0.0367 1.00806 
460.0 7.086 0.1607 25220.0 28950.0 293.4 97.24 106.6 300.9 12.6 0.0397 1.00767 

480.0 6.768 0.1535 27210.0 31120.0 298.0 100.8 110.0 307.8 13.1 0.0428 1.00732 
500.0 6.479 0.1469 29270.0 33350.0 302.5 104.3 113.4 314.5 13.5 0.0459 1.00701 
520.0 6.2]4 O. ]409 31400.0 35650.0 307.0 107.7 116.7 321.0 ]4.0 0.0491 1.00672 
540.0 5.972 0.1354 33590.0 38020.0 311.5 111.0 120.0 327.3 14.5 0.0523 1.00645 
560.0 5.748 0.1304 35850.0 40450.0 315.9 114.2 123.1 333.5 15.0 0.0556 1.00620 
580.0 5.541 0.1257 38170.0 42950.0 320.3 117.4 126.2 339.6 15.4 0.0589 1.00598 
600.0 5.349 0.1213 40550.0 45500.0 324.6 120.5 129.3 345.5 15.9 0.0622 1.00577 

u.~u MPa ISObar 

85.54 J 733.3 16.63 -21860.0 -21810.0 82.96 58.75 83.92 2169.0 11000.0 0.212 2.09032 
200.0 6]6.4 13.98 -11800.0 -1l740.0 157.2 61.07 93.42 \363.0 289.0 0.150 1.86394 
250.0 559.6 12.69 ·6911.0 -6848.0 179.0 66.39 103.4 1042.0 162.0 0.119 1.76626 
260.0 547. \ 12.41 -5865.0 -5800.0 183.1 67.76 106.1 977 .2 146.0 0.113 1.74538 
280.0 520.0 11.79 -3682.0 -3614.0 191.2 70.75 112.8 844.0 118.0 0.102 1.70102 
291.457b 502.5 11.40 -2355.0 -2285.0 195.8 72.61 117.9 763.1 104.0 0.0961 1.67284 
291.457b 17.33 0.3930 10950.0 12990.0 248.3 68.83 86.49 217.3 8.47 0.0182 1.01900 
295.0 16.96 0.3815 11220.0 13300.0 249.3 69.21 86.15 220.0 8.55 0.0186 1.01858 
300.0 16.49 0.3738 11590.0 13730.0 250.8 69.79 85.88 223.6 8.68 0.0191 1.01805 
310.0 15.65 0.3549 12330.0 14590.0 253.6 71.10 85.86 230.3 8.93 0.0201 1.01712 

320.0 14.92 0.3384 13080.0 15450.0 256.3 72.56 86.32 236.5 9.18 0.0212 1.01631 
330.0 14.28 0.3239 13840.0 16310.0 259.0 74.12 87.12 242.2 9.43 0.0224 1.01560 
340.0 13.71 0.3109 14620.0 17190.0 261.6 75.76 88.16 247.6 9.68 0.0235 1.01496 
360.0 12.72 0.2885 16210.0 18980.0 266.7 79.22 90.74 257.7 10.2 0.0261 1.01387 
380.0 11 .89 0.2697 17860.0 20820.0 271.7 82.80 93.71 267.0 10.7 0.0286 1.01295 
390.0 11.52 0.2613 18710.0 21770.0 274.1 84.62 95.30 271.3 10.9 0.0299 1.01254 
400.0 11 . 18 0.2536 19570.0 22730.0 276.6 86.45 96.92 275.6 11.2 0.0313 1.01216 
410.0 10.86 0.2463 20460.0 23710.0 279.0 88.28 98.58 279.7 11.4 0.0326 1.01180 
420.0 10.56 0.2395 21360.0 24700.0 281.4 90.11 100.3 283.8 11.7 0.0341 1.01147 
430.0 10.28 0.2331 22280.0 25710.0 283.7 91. 93 101.9 287.7 11.9 0.0355 1.01116 

440.0 10.01 0.2271 23220.0 26740.0 286.1 93.74 103.6 291.5 12.2 0.0369 1.01087 
460.0 9.526 0.2160 25140.0 28850.0 290.8 97.34 107.0 298.9 12.6 0.0399 1.01033 
480.0 9.088 0.2061 27140.0 31020.0 295.4 100.9 110.4 306.1 13.1 0.0429 1.00984 
500.0 8.691 0.1971 29200.0 33260.0 300.0 104.3 113.7 313.0 13.6 0.0461 1.00941 
520.0 8.329 0.1889 31330.0 35570.0 304.5 107.7 117.0 319.7 14.1 0.0492 1.00901 
540.0 7.998 0.1814 33530.0 37940.0 309.0 111.0 120.2 326.2 14.5 0.0524 1.00865 
560.0 7.694 0.1745 35790.0 40380.0 313.4 114.3 123.4 332.5 15.0 0.0557 1.00831 
580.0 7.413 0.1681 38120.0 42880.0 317.8 117.4 126.5 338.7 15.5 0.0590 1.00800 
600.0 7.153 0.1622 40500.0 45440.0 322.1 120.5 129.5 344.7 15.9 0.0623 1.00772 

1.00 MPa isobar 

85.56a 733.4 16.63 -21860.0 -21800.0 82.97 58.77 83.92 2169.0 11000.0 0.212 2.09038 
200.0 616.6 13.98 -11810.0 -11730.0 157.2 61.08 93.39 1365.0 289.0 0.150 1. 8642] 
250.0 559.9 12.70 -6919.0 -6840.0 179.0 66.40 103.3 1045.0 162.0 0.119 1.76672 
260.0 547.4 12.41 -5875.0 -5794.0 183.1 67.77 106.0 979.6 146.0 0.113 1.74590 
280.0 520.5 11.80 -3695.0 -3610.0 191.1 70.76 112.7 847.0 118.0 0.102 1.70172 
300.0 489.6 11.10 1360,0 n70.0 199.2 74.07 121.9 708.3 95.3 0.0920 1.65216 
300.087~ 489.1 11.09 -1342.0 -1251.0 199.3 74.09 122.1 705.9 95.0 0.0919 1. 65148 
300.087 21. 75 0.4932 11340.0 13370.0 248.0 71.16 91.36 214.2 8.82 0.0195 1.02388 
305.0 21.05 0.4774 11120.0 13820.0 249.5 71.63 90.49 218.3 8.93 0.0200 1.02310 
310.0 20.44 0.4635 12110.0 14270.0 250.9 72.18 89.96 222.2 9.05 0.0205 1.02241 

320.0 19.36 0.4390 12890.0 15170.0 253.8 73.43 89.53 229.5 9.30 0.0216 1.02121 
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Thermophysical properties of propane Continued 

T Density Density E H S C:V Cp Sound Vise. Therm. Die!. 

K kg/m3 molldm3 llmol J/mol ll(mol'K) Jl(mo['K) m/s lira's W/(m'K) Const. 

330.0 18.43 0.4180 13670.0 16060.0 256.6 74.83 89.71 236.0 9.54 0.0227 1.02017 
340.0 17.62 0.3996 14460.0 16960.0 259.2 76.36 90.29 242.1 9.78 0.0239 1.01927 
360.0 16.25 0.3685 16070.0 18790.0 264.5 79.64 92 .26 253.2 10.3 0.(21)4 1.01774 
380.0 15.13 0.3431 17740.0 20660.0 269.5 83.11 94.86 263.2 10.8 0.0289 1.01649 
390.0 14.63 0.3319 18600.0 21610.0 272.0 84.89 96.30 267.9 11.0 0.0302 1.01594 
400.0 14.18 0.3215 19470.0 22580.0 274.4 86.68 97.81 272.4 11.3 0.0315 1.01544 
410.0 13.75 0.3119 20360.0 23570.0 276.9 88.~g 99.37 276.8 11 5 00U9 1.01497 
420.0 13.36 0.3029 21270.0 24570.0 279.3 90.28 101.0 281.1 11. 7 0.0343 1.01453 
430.0 12.99 0.2946 22190.0 25590.0 281.7 92.08 102.6 285.2 12.0 0.0357 1.01412 

440.0 12.64 0.2867 23130.0 26620.0 284.1 93.88 104.2 289.2 12.2 0.0371 1.01374 
'460.0 12.01 0.2723 25070.0 28740.0 288.8 97.44 107.~ "l':lO.':l 12.7 0.0401 1.01303 

480.0 11.44 0.2594 27070.0 30920.0 293.4 101.0 110.8 304.4 13.2 0.0431 1.01241 
500.0 10.93 0.2478 29140.0 33170.0 298.0 104.4 114.1 311 .5 13.7 0.0462 1.01184 
520.0 10.47 0.2373 31270.0 35490.0 302.5 107.8 117.3 318.4 14.1 0.0494 1.01133 
540.0 10.04 0.2277 33470.0 37860.0 307.0 111. 1 120.5 325.1 14.6 0.0526 1.01087 
560.0 9.654 0.2189 35740.0 40310.0 311.5 114.3 123.6 331.6 15.1 0.0558 1.01044 
580.0 9.296 0.2108 38070.0 42810.0 315.9 117.5 126.7 337.9 15.5 0.0591 1.01005 
600.0 8.966 0.2033 40460.0 45370.0 320.2 120.5 129.7 344.0 16.0 0.0625 1.00968 

1.20 MPa isobar 

85.58a 733.4 16.63 -21860.0 -21790.0 82.97 58.79 83.92 2169.0 11000.0 0.212 2.09043 
200.0 616.7 13.99 -11810.0 -11730.0 157.1 61.09 93.36 1366.0 290.0 0.150 1.86447 
250.0 560.2 12.70 -6928.0 -6833·.0 178.9 66.41 103.2 1047.0 163.0 0.119 1. 76717 
260.0 547.7 12.42 -5884.0 -5788.0 183.0 67.77 105.9 981.9 146.0 0.113 1. 74642 
280.0 520.9 11. 81 -3708.0 -3606.-0 191.1 70.76 112.5 850.0 119.0 0.103 1.70241 
300.0 '490.2 11.12 -1379.0 -1271.0 199.2 74.07 121.6 712.1 95.8 0.0923 1.65317 
307.532~ 476.9 10.S1 -4~3.0 -332.0 202.2 75.41 126.3 656 3 87 7 0.01<114 1.63213 
307.532 26.31 0.5966 11660.0 13670.0 247.8 73.23 96.29 210.8 9.15 0.0207 1.02893 
310.0 25.80 0.5851 11860.0 13910.0 248.6 73.41 95.49 213.2 9.20 0.0209 1.02836 
320.0 24.22 0.5493 12670.0 14860.0 251.6 74.40 93.61 221.8 9.43 0.0220 1.02659 

330.0 22.91 0.5196 13480.0 15790.0 254.4 75.62 92.86 229.4 9.67 0.0231 1.02512 
340.0 21. 79 0.4942 14290.0 16720.0 257.2 77.00 92.81 236.3 9.90 0.0242 1.02387 
350.0 20.82 0.4721 15110.0 17650.0 259.9 78.50 93.24 242.6 10.1 0.0254 1.02279 
360.0 19.96 0.4526 15930.0 18580.0 262.5 80.09 93.98 248.5 10.4 0.0267 1.02182 
380.0 18.49 0.4192 17620.0 20480.0 267.7 83.43 96.12 259.4 10.9 0.0292 1.02018 
390.0 17.85 0.4048 18490.0 21450.0 270.2 85.16 97.40 264.4 11. 1 0.0304 1.01947 
400.0 17.27 0.3915 19370.0 22430.0 272.7 86.92 98.78 269.2 11. 3 0.0317 1.01882 
410.0 16.73 0.3793 20260.0 23430.0 275.1 88.68 100.2 273.9 11.6 0.0331 1.01823 
420.0 \6.23 0.3680 21180.0 24440.0 277.6 . 90.46 101. 7 278.3 II .8 0.0345 1.01767 
430.0 15.76 0.35711 '.?100.0 ?5400.0 2RO.O 92.24 10:1.3 2&2.7 12.1 0.0359 1.01715 

440.0 15.32 0.3475 23050.0 26500.0 282.4 94.01 104.8 286.9 12.3 0.0373 1.01667 
450.0 14.92 0.3383 24010.0 27560.0 284.7 95.79 106.4 291.0 12.5 0.0388 1.01622 
460.0 14.53 0.3296 24990.0 28630.0 287.1 97.55 108.0 294.9 12.8 0.0403 1.01579 
480.0 13.83 0.3136 27000.0 30820.0 291. 8 101.0 111.3 302.6 13.2 0.0433 1.0150t 
500.0 13.20 0.2992 29070.0 33080.0 296.4 104.5 114.5 310.0 13.7 0.0464 1.01431 
520.0 12.62 0.2863 31210.0 35400.0 300.9 107.8 117.7 317.1 14.2 0.0495 1.01368 
540.0 12.10 0.2745 33420.0 37790.0 305,4 111.1 120.8 323.9 14.6 0.0527 1.01311 
560.0 11.63 0.2637 35680.0 40230.0 309.9 114.4 123.9 330.6 15.1 0.0560 1.01259 
580.0 11.19 0.2538 38010.0 42740.0 314.3 117.5 126.9 337.0 15.6 0.0593 1.01211 
600.0 10.79 0.2447 40410.0 45310.0 318.6 120.5 129.9 343.3 16.0 0.0626 1. 01166 

1.40 MPa isobar 

8S.60a 733.5 16.63 -21860.0 -21780.0 82.97 58.81 83.93 2169.0 11000.0 0.212 2.09049 
200.0 616.9 13.99 -11820.0 -11720.0 157.1 61.09 93.34 1368.0 290.0 0.150 1.86474 
250.0 560.4 12.71 -6936.0 -6826.0 178.9 66.41 103.2 1049.0 163.0 0.119 1.76762 
260.0 548.0 12.43 -5694.0 -5761.0 163.0 67.78 105.8 ?84.3 147.0 0.113 1.74693 
280.0 521.3 11.82 -3721.0 -3602.0 191.1 70.76 112.4 852.9 119.0 0.103 1. 70310 
300.0 490.9 11.13 -1397.0 -1271.0 199.1 74.06 121.3 716.0 96.2 0.0925 1.65417 
310.0 473.4 10.73 -159.6 -29.2 203.2 75.85 127.4 643.8 85.8 0.0875 1.62661 
314.11Sb 465.4 10.55 373.0 505.7 204.9 76.62 130.6 612.2 81.5 0.0853 1.61415 
314.llSb 31.03 0.7036 11930.0 13920.0 247.6 75.11 101.4 207.2 9.46 0.0219 1.03418 
315.0 30.74 0.6971 12010.0 14020.0 247.9 75.15 100.9 208.2 9.48 0.0220 1.03386 
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694 B. A. YOUNGLOVE AND J. F. ELY 

ThermophysicaJ properties of propane - Continued 

T Density Density E H S C v Cp Sound Visco Therm. Diet 

K kg/mJ moJ/dmJ J/mo] J/mo] J/(mo]'K) J/(mo]'K) m/s pPa-s W/(m'K) Const. 

320.0 29.65 0.6723 12430.0 14520.0 249.5 75.52 99.06 213.2 9.59 0.0225 1.()31.63 
330.0 27.80 0.6304 13270.0 15490.0 252.5 76.50 96.83 222.1 9.81 0.0235 1.03056 
340.0 26.28 0.5959 14110.0 16460.0 255.3 77.71 95.86 230.0 10.0 0.0246 1.02885 
350.0 24.98 0.5666 14940.0 17410.0 258.1 79.08 95.65 237.1 10.3 0.0258 1.02740 
360.0 23.86 0.5411 15780.0 18370.0 260.8 80.56 95.96 243.6 10.5 0.0271 1.01614 
370.0 22.87 0.5186 16630.0 19330.0 263.5 82.14 96.61 249.7 10.7 0.0324 1.02503 
380.0 21.98 0.4985 17500.0 20300.0 266.0 83.77 97.52 255.4 11.0 0.0296 1.02404 
390.0 21.18 0.4803 18370.0 21280.0 268.6 85.45 98.60 260.8 11.2 0.0307 1.02315 
400.0 20.45 0.4638 19260.0 22280.0 271.1 87.16 99.82 265.9 11.4 0.0310 1.01233 
410.0 19.78 0.4486 20160.0 23280.0 273.6 88.90 101.1 270.9 11.7 0.0333 1.02159 

420.0 19.17 0.4347 21060.0 24300.0 27G.0 90.G4 102.5 275.6 11.9 0.0347 1.02090 
430.0 18.60 0.4217 22010.0 25330.0 278.5 92.40 104.0 280.1 12.1 0.0361 1.01017 
440.0 18.06 0.4096 22960.0 26380.0 280.9 94.16 105.5 284.5 12.4 0.0375 1.01967 
450.0 17.~7 0.3984 23930.0 27440.0 283.3 95.91 107.0 288.8 12.6 0.0390 1.01912 
460.0 17.10 0.3878 24910.0 28520.0 285.6 97.66 108.6 292.9 12.8 0.0405 1.01860 
470.0 16.66 0.3779 25910.0 29610.0 288.0 99.40 110.1 297.0 13.1 0.0410 1.01312 
480.0 16.25 0.3685 26920.0 30720.0 290.3 101.1 111. 7 300.9 13.3 0.0435 1.01766 
500.0 15.49 0.3513 29000.0 32990.0 294.9 104.5 114.9 308.5 13.8 0.0465 1.01682 
520.0 14.81 0.3358 31150.0 35320.0 299.5 107.9 118.0 315.8 14.2 0.0497 1.01606 
5<10.fl 1<1 19 o 3,17 33360 0 377100 30<1 0 111 '2 1') I 1 3')')..& l.d.7 0.0<;'19 , .m<;~l\ 

560.0 13.62 0.3089 35630.0 40160.0 308.5 114.4 124.2 329.6 15.2 0.0561 1.01475 
580.0 13.10 0.2971 37960.0 42670.0 312.9 117.5 127.1 336.2 15.6 0.0594 1.01418 
600.0 12.62 0.2863 40360.0 45250.0 317.2 120.6 130.1 342.6 16.1 0.0617 1.01366 

1.60 MPa isobar 

85.62a 733.5 16.63 -21860.0 -21760.0 82.97 58.83 83.93 2169.0 11000.0 0.212 2.09055 
200.0 617.1 13.99 -11820.0 -11710.0 157.1 61.10 93.31 1369.0 291.0 0.150 1.86500 
250.0 560.7 12.72 -6945.0 -6819.0 178.9 66.42 103.1 1051.0 163.0 0.119 1.76807 
260.0 548.4 12.44 -5904.0 -5775.0 182.9 67.79 105.8 986.6 147.0 0.114 1.74744 
280.0 521.8 11.83 -3733.0 -3598.0 191.0 70.77 112.2 855.8 120.0 0.103 1.70379 
100.0 <191.5 11 15 -141<;.0 -1171.0 1<1<1.0 74.01i 111.0 719.R 91i.n 0.0927 1.65516 
310.0 474.2 10.75 181. 7 -32.9 203.1 75.84 126.9 648.3 86.2 0.0817 1.62784 
320.046b 454.5 10.31 1127.0 1282.0 207.3 77.75 135.1 572.1 76.2 0.0826 1.59714 
320.046b 35.93 0.8148 12160.0 14120.0 247.4 76.84 107.0 203.4 9.77 0.0231 1.03966 
325.0 34.45 0.7812 12610.0 14650.0 249.0 77 .11 104.0 209. t 9.87 0.0235 1.03799 

330.0 33.22 0.7533 13040.0 15170.0 250.6 i7 .49 102.0 214.2 9.97 0.0240 1.03660 
340.0 31.15 0.7063 13910.0 16170.0 253.6 78.49 99.62 223.3 10.2 0.0251 1.03427 
350.0 29.44 0.6677 14770.0 17160.0 256.5 79.70 98.53 231.3 10.4 0.0263 1.03235 
360.0 27.99 0.6348 15630.0 18150.0 259.3 81.08 98.24 238.5 10.6 0.0276 1.03073 
370.0 26.74 0.6063 16490.0 19130.0 261.9 82.56 98.48 145.2 10.8 0.0342 1.02932 
380.0 25.63 0.S1l12 17370.0 20120.0 264.6 84.13 99.07 251.3 11. 1 0.0300 1.02807 
390.0 24.64 0.5587 18250.0 21110.0 267.2 85.75 99.92 257.1 11.3 0.0311 1.02697 
400.0 23.75 0.5385 19150.0 22120.0 269.7 87.42 101.0 262.6 11.5 0.0323 1.02597 
410.0 7.2.93 0.5200 200liO.0 2~BO.0 '271.'2 119.1'2 10'2.1 2li7.S 11.8 0.0336 1.02506 
420.0 22.19 0.5031 20980.0 24160.0 274.7 90.83 103.4 272.8 12.0 0.0350 1.02423 

430.0 21.50 0.4875 21920.0 25200.0 277.1 92.56 104.8 277.6 12.2 0.0363 1.02346 
440.0 20.86 0.4731 22870.0 26260.0 279.6 94.30 106.2 282.2 12.5 0.0378 1.02275 
450.0 20.27 0.4596 23840.0 27330.0 282.0 96.04 107.G 286.G 12.7 0.0392 1.02209 
460.0 19.72 0.4471 24830.0 28410.0 284.3 97.17 109.1 290.9 12.9 0.0407 1.02148 
470.0 19.20 0.4353 25830.0 29510.0 286.7 99.50 110.6 295.1 13.2 0.0421 1.02090 
480.0 18.71 0.4242 26850.0 30620.0 289.1 101.2 112.2 299.2 13.4 0.0437 1.02036 
500.0 17.81 0.4039 28940.0 32900.0 293.7 104.6 115.3 307.0 13.8 0.0467 1.01936 
520.0 17.01 0.3857 31080.0 35230.0 298.3 108.0 118.3 314.5 14.3 0.0498 1.01847 
540.0 16.28 0.3693 33300.0 37630.0 302.8 111. 2 121.4 321.7 14.8 0.0530 1.01767 
560.0 15.62 0.3543 35570.0 40090.0 307.3 114.4 124.4 328.7 15.2 0.0563 1.01694 

580.0 15.02 0.1401i 37910.0 42610.0 311.7 117.5 127.4 335.4 15.7 0.0595· 1.01628 
600.0 14.47 0.3281 40310.0 45180.0 316.1 120.6 130.3 341.9 16.1 0.0628 1.01566 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 695 

Thermophysical pro['l('rties or propane - Continued 

T Density Densit v E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 moIldm J llmo1 .1/m01 .1/(m01·K) .ll(mol·K) mls f/l'a'S W/(m'K) Const . 

1.80 1\·ll'a isobar 

85.64u 7D.S 16.63 -21860.0 -21750.0 82.97 58.85 8J.93 2170.0 11000.0 0.212 2.0906() 
200.0 617.2 14.00 11830.0 1170().0 157.1 61. 11 93.29 1370.0 292.0 0.150 1.86527 
250.0 561.0 12.72 -6953.0 -6812.0 178.8 66.43 103.0 1053.0 164.0 0.119 1.76852 
260.0 548.7 12.1~ -591:1.0 -57(,S.O 181 () 67 79 1()5 7 9RQ.O 14R .0 0.114 1.74795 
280.0 522.2 11.84 -:1746.0 -3594.0 191.0 70.77 112.1 858.7 120.0 0.103 1.70447 
300.0 492.1 11.16 -1433 .n -1271 . () 199.0 74.06 120.7 723.5 97.1 0.0930 1.65613 
310.0 475.0 10.77 -20.1.6 36.5 203.0 75.83 126.5 652.7 81\.7 0.08sn 1.62906 
320.0 455.6 10.33 1 Oql .n 121,5.0 207.2 77.72 134.3 578. I 76.8 0.0829 1.59896 
325.452" 443.9 10.07 1831.0 20W.\) lU'J.::' I1LSl U9.9 :53:5. I 71.4 0.0801 1.58081 

325.452b 41.0S 0.9309 12360. () 14290.0 247.2 78.47 113.0 199.5 10.1 0.0243 1.04541 
330.0 39.36 0.8926 12790.0 14800.0 248.8 78.63 109.2 205.3 10.2 0.0247 1.04349 

3~5,0 37.8~ 0.8580 13240.0 15:140.0 250.4 78.95 106.4 210.9 10.2 0.0252 1.04177 
34().O 36.50 0.8278 13690.0 15870.0 251.9 79.36 104.4 216.0 10.3 0.0257 1.04026 
350.0 34.25 0.7767 14580.0 16900.0 254.9 SO.39 102.0 225.1 10.5 0.0268 1.03772 
360.0 32.39 0.7346 15460.0 17910.(J 257.8 81.63 100.9 2:13.2 10.8 0.0281 1.0:156:1 
370.0 :10.82 0.6988 16.140.0 18920.0 260.5 83.01 IO().6 240.5 11.0 0.0366 1.03385 
J5D.O 29.44 0.6677 172;10.0 199;10.0 263.2 84.50 10".0 247.2 11.2 0.0304 I.O.U.:ll 

J90.n 28.24 0.6403 18130.0 20940.0 265.9 86.07 101.4 253.4 11.4 0.0314 1.03095 
400.0 27.15 0.6158 1903().0 21950.0 268.4 87.69 102.2 259.2 11.6 0.0.n6 1.02974 
410.n 26.18 0.5936 19950.0 22980.0 271.0 89.34 103.2 264.7 11. 9 0.0339 1.02865 

420.0 25.29 0.5735 20880.0 24020.0 273.5 91.03 1()4.3 270.0 12.1 0.0352 1.0:270:' 
4;!O.0 24.47 0.5550 21820.0 25070.0 275.9 92.73 105.6 275.0 12.3 0.OJ66 1.02674 
440.0 23.72 0.5379 22780.0 26130.0 278.4 94.45 106.9 279.8 12.5 0.0380 1.02590 
450.0 23.03 0.5222 23760.0 27210.0 280.8 96.17 108.3 284.4 12.8 0.0394 1.02513 
~I,O.O n.:lS 0.5074 247500 28:l0n n ?81 , 97 R8 IOQ.7 2&&.9 13.0 0.0409 1.02440 
470.0 21.77 0.4937 25760.0 29400.0 285.6 99.60 111. 2 293.3 13.2 0.0423 1.02373 
480.0 21.20 0.4808 26780.0 30520.0 287.9 101 .. 1 112.7 297.5 13.5 0.0438 1.02310 
.~OO.O 20.16 0.4573 28870.0 32800.0 2Q2 .6 104.7 115.7 305.6 13.9 0.0469 1.02194 
520.0 19.24 0.4363 31020.0 35150.0 297.2 108.0 118.7 313.3 14.4 0.0500 1.02091 
540.0 18.40 0.4173 33240.0 37550.0 301.7 111. ~ 121. 7 320.7 14.8 0.0532 1.01999 

560.0 17.65 0.4001 35520.0 40010.0 306.2 114.5 124.7 327.7 15.3 0.0564 1.01915 
580.0 16.95 0.3845 37860.0 42540.0 310.6 117.6 127.6 334.6 15.7 0.0597 1.01839 
60n.O 16.32 0.3701 40260.0 45120.0 315.0 120.6 130.5 341.2 16. I 0.0630 1.01769 

2.00 MPa isobar 

85.66u n:'l6 lh.M -7.1&1\0.0 -21740.0 112.<)7 5R.R7 R3.94 2170.0 11000.0 0.212 2.09066 
200.0 617.4 14.00 11830.0 -116QO.O 157.0 61.12 93.26 1372.0 292.0 O. ISO 1.86553 
250.0 561.3 12.73 -6961.0 -6804.0 178.8 66.43 102.9 1055.0 164 .0 0.120 1.76897 
260.0 549.0 12.45 -5923.0 -5762.0 182.9 67. flO 105.6 991.3 148.0 0.114 1.74846 
280.0 522.6 11.85 -3758.0 -3590.0 190.9 70.77 111. 9 861.6 120.0 0.103 1.70514 
300.0 492.7 11. 17 -1450.0 -1271 . () 198.9 74.06 120.4 727.2 97.5 0.0932 1.65709 
310.0 475.7 10.79 -225.1 -39.7 203.0 75.83 126.1 657.0 87.2 0.0882 1.63026 
320.0 456.7 10.36 1064.0 1257.0 207.1 77.70 133.6 583.3 77.3 0.0832 1.60052 
:no.() 434.4 9.851 2-140.0 2643.0 211.3 79.74 144.7 503.5 67.5 0.0780 1.56628 
330. '129 b 433.5 9.830 2498.0 2701.n 211.5 79.83 145.1 500.6 ',7.2 0.0779 1.56492 
330.429b 46.42 1.053 12520.0 14420.0 247.0 80.02 119.8 195.5 10.4 0.0256 1.05146 
335.0 44.35 1.006 12970.0 14960.0 248.6 RO.IO 114.7 201.8 10.5 0.0259 1.04911 

340.0 42.50 n. Q6.17 134S0.0 15530.0 250 .. 1 80.J5 110.9 207.9 10.5 0.0264 1.04700 
.145.0 40.QO O.Q274 UQ20.0 16070.0 251.9 RO.71 108.3 213.4 10.6 0.0269 1.04519 
350.0 39.49 0.8956 14380.0 16610.0 253.4 81.15 106.4 218.5 10.7 0.0274 1.04360 
.160.0 37 .11 0.8415 15280.0 17660.0 256.4 82.23 104.1 227.5 10.9 0.0288 1.04090 
370.n 35.13 0.7967 16190.0 18700.0 259.2 83.50 103.1 235.6 11. 1 0.0397 1.03867 
375.0 34.26 n.7769 16640.0 19210.0 260.6 84.19 102.8 239 .. ' 11.2 O.0;!O8 1.03769 
.18(l.O 33.45 0.7585 17090.0 197JO.O 202.0 84.90 102.8 242.8 11. J 0.0309 1.03677 
:l90.0 31.98 0.725.1 t80cn.o 20750.0 264.6 86.40 103.0 249.5 11.5 O.()318 1.03:'12 

400.0 30.69 n.6959 18910.0 21790.0 267.2 87.97 103.5 255.8 11.8 0.0330 1.03367 
410.0 29.53 0.6696 19840.0 22830.0 269.8 89.58 104.3 261.6 12.0 0.0342 1.03236 
420.0 28.48 0.6458 20780.0 23870.0 272.3 91.23 105.3 267.1 12.2 0.0355 1.03119 
430.0 27.52 0.6241 21730.0 24931l.n 274.8 92.91 10b.S 272 .4 12.4 0.0368 1.03012 
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Thermophysical properties of propane Continued 

T Density Density E H S Cv Cp Sound Visco 

K kg/m3 mol/dm3 limo! limo! 11(mo['K) 11(mo['K) mls IIPa'S W/(m'K) Const. 

440.0 26.65 0.6043 22690.0 26000.0 277 .3 94.60 107.7 277 .4 12.6 0.0382 1.02914 
450.0 25.84 0.5859 23670.0 27090.0 279.7 96.30 109.0 282.3 12.9 0.0396 1.02823 
460.0 25.09 0.5689 24670.0 28180.0 282.1 n.oo 110.3 286.9 J 3 . 1 0.0411 1.02739 
470.0 24.39 0.5531 25680.0 29290.0 284.5 99.70 111. 7 291.4 13.3 0.0426 1. 02661 
480.0 23.74 0.5383 26700.0 30420.0 286.9 101.4 113.2 295.8 13.5 0.0440 1.02589 
490.0 23.12 0.5244 27740.0 31560.0 289.2 103.1 114.6 300.0 13.8 0.0456 1.02520 

500.0 22.55 0.5113 28800.0 32710.0 291.6 104.8 116.1 304.1 14.0 0.0471 1.02456 
520.0 21.49 0.4873 30960.0 35060.0 296.2 108.J 119.0 312.0 14.4 0.0502 1.02339 
540.0 20.54 0.4658 33180.0 37470.0 300.7 111. .3 122.0 319.6 14.9 0.0533 1.02233 
560.0 19.68 0.4463 35460.0 39940.0 305.2 114.5 125.0 326.8 15.3 0.0566 1.02138 
580.0 18.90 0.4286 37800.0 42470.0 309.7 117.6 J 27.9 333.5 15.8 0.0598 1.02051 
600.0 18.18 0.4123 40200.0 45060.0 314.0 120.6 130.7 340.6 16.2 0.0631 1.01972 

2.50 MPa isobar 

85.70a 733.7 16.64 -21860.0 -21710.0 82.97 58.91 83.95 2170.0 11000.0 0.212 2.09080 
200.0 617.8 14.01 -11840.0 11660.0 157.0 61.14 93.20 1375.0 293.0 0.151 1. 86619 
250.0 562.0 12.74 -6982.0 -6786.0 178.7 66.45 102.8 1060.0 165.0 0.120 1.77Q07 
260.0 549.8 12.47 -5946.0 -5746.0 182.8 67.81 105.4 997.0 149.0 0.114 1. 7~971 
280.0 523.7 11. 88 -3789.0 -3579.0 190.8 70.78 111 .6 868.6 121.0 0.104 1.70680 
300.0 494.2 11 .21 -1493.0 -1270.0 198.-8 74.06 119.7 736.4 98.5 0.0938 1.65944 
310.0 477.6 10.83 -277.4 -46.6 202.8 75.81 125.1 667.6 88.3 0.0889 1.63317 
320.0 459.1 10.41 997.2 1237.0 206.9 77.67 132.0 596.0 78.5 0.0840 1.60427 
:;:;u.o 4;;7.tl \I. ':128 2351.0 2603.0 211.1 7\1.66 141. "I :>1\1.:> 69.U U.0789 1.:57146 
335.0 425.6 9.651 3069.0 3328.0 213.2 80.73 148.7 478.3 64.2 0.0764 1.55284 

340.0 411. 7 9.336 3826.0 4094.0 215.5 81. 89 158.5 433.6 59.3 0.0739 1.53194 
341.416b 407.7 9.246 4041.0 4312.0 216.1 82.23 161.6 421.6 57.9 0.0733 1.52600 
341.416 b 61.20 1.388 12820.0 14620.0 246.3 83.62 141.8 185.2 11.2 0.0295 1.06827 
345.0 58.53 1.327 13230.0 15110.0 247.8 83.49 132.9 191.5 11.2 0.0296 1.06520 
350.0 55.43 1.257 13760.0 15750.0 249.6 83.50 124.7 199.1 11.3 0.0300 1.06164 
355.0 52.90 1.200 14280.0 16360.0 251.3 83.69 119.4 205.9 11.3 0.0305 1.05874 
360.0 50.75 1.151 14780.0 16950.0 253.0 84.00 115.8 211.9 11.4 0.0313 1.05629 
365.0 48.89 1.109 15270.0 17520.0 254.6 84.40 113.2 217.3 11.4 0.0327 1.05417 
370.0 47.25 1.071 15750.0 18080.0 256.1 84.88 111.3 222.4 11.5 0.0525 1.05230 
375.0 45.78 1.038 16230.0 18630.0 257.6 85.42 110.0 227.0 11.6 0.0331 1.05063 

380.0 44.4:5 1.008 16700.0 19180.0 259.0 86.01 109.0 231.4 11.7 0.0326 1.04912 
385.0 43.24 0.9806 17180.0 19720.0 260.4 86.65 108.3 235.6 11.8 0.0328 1.04774 
390.0 42.13 0.9553 17650.0 20270.0 261. 8 87.31 107.9 239.5 11.9 0.0331 1.04648 
395.0 41.10 0.9320 18120.0 20800.0 263.2 88.00 107.6 243.3 12.0 0.0335 1.04531 
400.0 40.14 0.9103 18600.0 21340.0 264.6 88.72 107.5 246.9 12.1 0.0340 1.04423 
410.0 38.41 0.8710 19550.0 22420.0 267.2 90.22 107.7 253.7 12.3 0.0351 1.04227 
420.0 36.87 0.8362 20510.0 23500.0 269.8 91.77 108.1 260.0 12.5 0.0363 1.04054 
430.0 35.50 0.8051 21480.0 24580.0 272.4 93.37 108.9 265.9 12.7 0.0376 1.03899 
440.0 34.26 0.7769 22460.0 25670.0 274.9 95.00 109.8 271.5 12.9 0.0389 1.03759 
450.0 33.13 0.7512 23450.0 26780.0 277.4 96.64 110.8 276.9 13.1 0.0403 1.03632 

460.0 32.09 0.7276 24460.0 27890.0 279.8 98.30 112.0 282.0 13.3 0.0417 1.03515 
470.0 31.13 0.7059 25480.0 29020.0 282.2 99.96 113.2 286.9 13.5 0.0431 1.03407 
480.0 30.24 0.6857 26510.0 30160.0 284.6 101.6 114.5 291.6 13.7 0.0446 1.03308 
490.0 29.41 0.6669 27560.0 31310.0 287.0 103.3 115.8 296.1 14.0 0.0461 1.03215 
500.0 28.63 0.6493 28620.0 32470.0 289.4 104.9 117.2 300.5 14.2 0.0476 1.03128 
510.0 27.90 0.6328 29700.0 33650.0 291.7 106.6 118.6 304.8 14.4 0.0491 1.03047 
520.0 27.22 0.6173 30790.0 34840.0 294.0 108.2 120.0 309.0 14.6 0.0506 1.02970 
540.0 25.96 0.5888 33030.0 37270.0 298.6 111.4 122.8 317.0 15.0 0.0538 1.02830 
560.0 24.84 0.5632 35320.0 39760.0 303.1 114.6 125.7 324.6 15.5 0.0569 1.02704 
580.0 23.81 0.5401 37670.0 42300.0 307.6 117.7 128.5 331. 9 15.9 0.0602 1.02591 

600.0 22.88 0.5190 40080.0 44900.0 312.0 120.7 131.3 339.0 16.3 0.0635 1.02487 
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ThermophysicaJ properties of propane Continued 

T Density Density E H S Cv Cp Sound Visco Die!. 

K kg/m3 molldm3 1/0001 l/mol 1/(mo!'K) JICmo!'K) m/s 11Pa-s W/(m'K) Canst. 

3.00 MPa isobar 

85.75a 733.8 16.64 -21860.0 -21680.0 82.98 58.96 83.95 2170.0 11000.0 0.212 2.09094 
200.0 618.2 14.02 -11860.0 -11640.0 156.9 61.16 93.\4 1379.0 295.0 0.151 1.86684 
250.0 562.7 12.76 7003.0 6768.0 178.6 66.47 102.6 1066.0 166.0 0.120 1.77116 
260.0 550.6 12.49 -5969.0 -5729.0 182.7 67.83 105.2 1003.0 150.0 0.115 1.75094 
280.0 524.7 11.90 -3819.0 -~567.0 190.7 70.79 111.2 875.6 122.0 0.104 1.70843 
300.0 495.7 11.24 1535.0 -1268.0 198.6 74.06 119.1 745.2 99.6 0.0943 1.66172 
310.0 479.4 10.87 -327. 9 -52.0 202.6 75.80 124.2 677 .9 89.4 0.0895 1.63597 
J:W.U 41>1.~ 1U.40 '134.0 1221.0 206.7 77.64 130.6 608.2 79.7 0.0847 1.60783 
330.0 441.0 10.00 2267.0 2567.0 210.8 79.59 139.3 534.6 70.4 0.0798 1.57626 
340.0 416.5 9.446 3705.0 4023.0 215.1 81.75 153.0 453.9 61.0 0.0749 1.53913 

345.0 401.8 9.111 4485.0 4814.0 217.5 82.95 164.4 408.5 56.1 0.0727 1.51703 
350.0 383.9 8.706 5336.0 5680.0 219.9 84.34 184.1 356.7 50.8 0.0711 1.49057 
350.5 381. 8 8.659 5426.0 5773.0 220.2 84.49 187.0 351.0 50.2 0.0710 1.48755 
350.6 381.4 8.650 5445.0 5792.0 220.3 84.52 187.6 349.8 50.1 0.0710 1.48694 
350.8 380.6 8.631 5482.0 5829.0 220.4 84.59 188.8 347.5 49.9 0.0709 1.48570 
350.819b 380.8 8.G3G 5478.0 5825.0 220.4 84.53 188.3 348.4 50.0 0.0710 1.48604 

350.819b 78.79 1.787 12950.0 14630.0 245.5 87.00 178.2 174.4 12.2 0.0355 1.08856 
355.0 73.67 1.671 13500.0 15300.0 247.4 86.58 155.0 ] 83.5 12.1 0.0354 1.08259 
356.0 72.58 1.646 13630.0 15450.0 247.8 86.51 15] .2 185.5 12.1 0.0354 1.08133 
360.0 68.85 1.561 14110.0 16030.0 249.4 86.36 139.8 192.8 ]2.] 0.0360 1.07700 

365.0 65.14 1.477 14680.0 167]0.0 251.3 86.40 130.9 200.5 12.1 0.0380 1.07271 
370.0 62.11 1.408 15220.0 17350.0 253.0 86.60 125.1 207.4 12.1 0.0777 1.06922 
372.0 61.04 1.384 15430.0 17600.0 253.7 86.72 123.3 209.9 12.1 0.0411 1.06799 
375.0 59.55 1.351 15740.0 179/\0.0 1<;4.7 86.91 1'1 1 213 4 12.1 0.0371 1.066:l& 
380.0 57.34 1.300 16250.0 18560.0 256.2 87.33 118.2 219.0 12.2 0.0353 1.06374 
385.0 55.40 1.256 16760.0 19150.0 257.8 87.82 116.1 224.1 12.2 0.0349 1.06151 
390.0 53.66 1.217 17260.0 19720.0 259.3 88.36 114.6 228.9 12.3 0.0349 1.05952 
395.0 52.09 1.181 17750.0 20290.0 260.7 88.94 113.5 233.4 12.4 0.0351 1.05772 
400.0 50.66 1.149 18250.0 20860.0 262.1 89.57 112.7 237.6 12.4 0.0354 1.05609 
405.0 49.34 1.119 18740.0 21420.0 263.5 90.23 112.1 241.7 12.5 0.0358 1.05459 

410.0 48.13 1.091 19230.0 21980.0 264.9 90.92 111. 8 245.5 12.6 0.0363 1.05321 
415.0 47.00 1.066 19720.0 22540.0 266.3 91.63 111.6 249.2 12.7 0.0368 1.05193 
420.0 45.95 1.042 20220.0 23100.0 267.6 92.36 111.5 29.7 12.8 0.0373 1.05073 
430.0 44.04 0.9987 21210.0 24210.0 270.2 93.87 111.7 259.4 13.0 0.0385 1.04856 
440.0 42.34 0.9602 22210.0 25330.0 272.8 95.42 112.2 265.6 13.2 0.0397 1.04663 
450.0 40.81 0.9255 23220.0 26460.0 275.3 97.01 112.9 271.5 13.4 0.0410 1.04490 
460.0 39.43 0.8941 24240.0 27590.0 177 8 98 61 113. g 277.1 13.6 0.0424 1.04334 
470.0 38.16 0.8653 25270.0 28730.0 280.3 100.2 114.8 282.4 13.8 0.0438 1.04191 
480.0 36.99 0.8389 26310.0 29890.0 282.7 101. 9 116.0 287.5 14.0 0.0452 1.04059 
490.0 35.91 0.8144 27370.0 31050.0 285.1 103.5 117.1 292.4 14.2 0.0466 1.03938 

500.0 34.91 0.7917 28440.0 32230.0 287.5 105.1 118.4 297.1 14.4 0.0481 1.03825 
510.0 33.98 0.7705 29530.0 33420.0 289.8 106.8 119.7 301.7 14.6 0.0496 1.03720 
520.0 33.10 0.7507 30630.0 34620.0 292 .2 108.4 121.0 306.1 14.8 0.0511 1.03622 
540.0 31. 51 0.7145 32870.0 37070.0 296.8 111.6 123.7 314.5 15.2 0.0542 1.03443 
560.0 30.08 0.6822 35170.0 39570.0 301.3 114.7 126.4 322.5 15.6 0.0574 1.03284 
580.0 28.81 0.6532 37530.0 42130.0 305.8 117.8 129.1 330.2 16.1 0.0606 1.03141 
60f).0 27.65 0.6269 39950.0 44740.0 310.2 120.8 131. 8 337.5 16.5 0.0638 1.03012 

3.50 MPa isobar 

85.7'Ja 733.9 16.64 "21860.0 -21650.0 82.98 59.00 83.96 2171.0 11100.0 0.212 2.09108 
200.0 618.6 14.03 -11870.0 -11520.0 156.8 61.18 93.08 1382.0 296.0 0.151 1.86748 
250.0 563.3 12.77 - 7023.0 -6749.0 178.5 66.49 102.5 1071.0 167.0 0.121 1.77224 
260.0 551. 3 12.50 -5992 .0 -5712.0 162.6 67.65 105.0 toOIS.(l 1:51.0 0.11:5 1./:>lll> 
280.0 525.7 11.92 -3849.0 -3556.0 190.6 70.80 110.9 882.4 123.0 0.105 1.71003 
300.0 497.1 11.27 -1575.0 1265.0 198.5 74.06 118.5 753.9 101.0 0.0949 1.66395 
310.0 481.2 10.91 -376.7 -56.0 202.5 75.79 123.4 687.8 90.4 0.0901 1.63867 
320.0 463.7 10.51 873.6 1206.0 206.5 77.61 129.3 619.8 80.9 0.0854 1.61123 
330.0 443.9 10.07 2189.0 2537.0 210.6 79.54 137.2 548.7 71.7 0.0806 1.58074 
340.0 420.8 9.543 3596.0 3962.0 214.8 81.63 148.8 472.2 62.6 0.0759 1.54556 

... 1""1l>. ",nem. nero UcIlCl, YQI. 1'tI, NQ. 't, l~CI{ 



690 B. A. YOUNGLOVE AND J. F. ELY 

TherrnophysicaJ properties of propane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 molldm3 llmol llmol l/(mol'K) J/(mol'K) m/s /lPa'S W/(m'K) Const. 

345.0 407.3 9.236 4348.0 4727.0 217.0 82.77 157.6 430.4 58.0 0.0737 1.52520 
350.0 391.5 8.879 5152.0 5546.0 219.4 84.04 170.9 384.6 53.1 0.0720 1. 50179 
352.0 384.3 8.716 5494.0 5895.0 220.4 84.59 1 78.7 364.4 51.0 0.0716 1.49116 
354.0 376.4 8.535 5852.0 6262.0 221.4 85.1 q 188.9 342.9 48.9 0.0715 1.47948 
356.0 367.4 8.331 6234.0 6654.0· 222 .5 85.86 203.5 319.3 46.5 0.0716 1.46632 
358.0 356.7 8.090 6649.0 7082.0 223.7 86.63 226.8 292.6 44.0 0.0722 1.4<;092 
359.0 350.5 7.948 6877 .0 7317.0 224.4 87.07 245.1 277.6 42.5 0.0727 1.44191 
359.020b 350.1 7.939 6888.0 7329.0 224.4 87.09 246.7 276.5 42.4 0.0727 1.44134 
359.020b 101.5 2.301 12880.0 14400.0 244.1 90.36 257.9 162.9 13 .5 0.0462 1.11519 
360.0 99.61 2.259 13030.0 14580.0 244.6 90.19 239.2 165.4 13.4 0.0464 1.11297 

362.0 94.46 2.142 13390.0 15020.0 245.8 89.69 204.6 171.6 13.2 0.0465 1.10687 
364.0 90.47 2.052 13700.0 15410.0 246.9 89.35 184.3 176.9 13.1 0.0475 1.10217 
366.0 87.21 1.978 13990.0 15760.0 247.9 89.12 170.8 181.5 13.0 0.0500 1.09833 
368.0 84.43 1. 915 14270.0 16090.0 248.8 88.96 161.0 185.7 12.9 0.057J 1.09507 
370.0 82.02 1.860 14530.0 16410.0 249.6 88.86 153.6 189.5 12.9 0.127 1.09224 
372.0 79.88 1.811 14780.0 16710.0 250.4 88.81 147.8 193.0 12.9 0.0525 1.08973 
374.0 77.95 1.768 15020.0 17000.0 251.2 88.80 143.1 196.4 12.8 0.0456 1.08749 
376.0 76.20 1.728 15260.0 17280.0 252.0 88.82 139.3 199.5 12.8 0.0426 1.08545 
378.0 74.~O 1692 15490.0 17560.0 252.7 88.86 136.0 202.4 12.B 0.0400 1.08359 
380.0 73.13 1.658 15720.0 17830.0 253.4 88.94 133.3 205.3 12.8 0.0397 1.08187 

382.0 71.76 1.627 15940.0 18090.0 254.1 89.03 131.0 207.9 12.8 0.0389 1.08028 
384.0 70.48 1.598 16160.0 18350.0 254.8 89.14 129.0 210.5 12.8 0.0384 1.07880 
390.0 67.10 1.522 16810.0 19110.0 256.'1 8Y.!l7 H4.3 217.6 12.8 0.0375 1.07489 
395.0 64.68 1.467 17340.0 19720.0 258.3 90.02 121.6 223.1 12.9 0.0373 1.07209 
400.0 62.54 1.418 17860.0 20330.0 259.8 90.53 119.6 228.1 12.9 0.0373 1.06962 
405.0 60.62 1.375 18370.0 20920.0 261.3 91.09 118.1 232.8 13.0 0.0375 1.06741 
410.0 58.88 1.335 18890.0 21510.0 262.7 91.69 117.0 237.2 13.0 0.037& 1 .0~541 
415.0 57.29 1.299 19400.0 22090.0 264.2 92.33 116.2 241.4 13.1 0.0382 1.06359 
420.0 55.83 1.266 19910.0 22670.0 265.5 93.00 115.7 245.4 13.2 0.0386 1.06192 
425.0 54.48 1.235 20420.0 23250.0 266.9 93.69 115.3 249.2 13.2 0.0391 1.06037 

430.0 53.22 1.207 20920.0 23820.0 268.3 94.40 115.1 252.9 13.3 0.0396 1.05893 
440.0 50.95 1.155 21950.0 24970.0 270.9 95.87 115.0 259.8 13.5 0.0407 1.05633 
450.0 48.93 1.110 22970.0 26130.0 273.5 97.39 115.3 266.3 13.7 0.0419 1.05404 
460.0 47.13 1.069 24010.0 27280.0 276.0 98.94 115.9 272.3 13.9 0.0432 1.05199 
470.0 45.50 1.032 25050.0 28440.0 278.5 100.5 116.6 278.1 14.0 0.0445 1.05014 
480.0 44.01 0.991.11 26110.0 29620.0 281.0 IV:.! .1 117.!> 283.6 14.2 0.0459 1.04845 
490.0 42.65 0.9672 27180.0 30800.0 283.4 103.7 118.6 288.8 14.4 0.0473 1.04691 
500.0 41.39 0.9386 28260.0 31990.0 285.8 105.3 119.7 293.8 14.6 0.0487 1.04548 
510.0 40.22 0.9122 29350.0 33190.0 288.2 106.9 120.8 298.7 14.8 0.0502 1.04417 
520.0 39.14 0.8875 30460.0 34400.0 290.6 108.5 122.0 303.3 15.0 0.0517 1.04294 

530.0 38.12 0.8645 31580.0 35630.0 292.9 110.1 1'23.3 307.8 15.2 0.0532 1.04179 
540.0 37.17 0.8429 32720.0 36870.0 295.2 111.7 124.5 312.2 15.4 0.0547 1.04072 
560.0 35.43 0.8034 35030.0 39390.0 299.8 114.8 127.1 320.6 15.8 0.0578 1.03876 
580.0 33.87 0.7680 37400.0 41950.0 304.3 117.9 129.8 328.6 16.2 0.0610 1.03702 
600.0 32.46 0.7362 39820.0 44580.0 308.8 120.9 132.4 336.2 16.6 0.0642 1.03544 

4.00 MPa isobar 

85.84a 734.0 16.64 -21860.0 -21620.0 82.98 59.04 83.97 2171.0 11100.0 0.212 2.09122 
200.0 619.0 14.04 -11880.0 -11590.0 156.8 61.20 93.02 1386.0 297.0 0.152 1. 86813 
250.0 564.0 12.79 -7043.0 -6730.0 178.5 66.50 102.3 1076.0 168.0 0.121 1. 77331 
260.0 552.1 12.52 -6015.0 -5695.0 182.5 67.86 104.8 1014.0 152.0 0.116 1.75336 
280.0 526.7 11.94 -3878.0 -3543.0 190.5 70.81 110.6 889.2 124.0 0.105 1.71160 
300.0 498.5 11.31 -1615.0 -1261.0 198.4 74.06 118.0 762.3 102.0 0.0954 1.66611 
320.0 465.8 10.56 815.6 1194.0 206.3 77.59 128.2 631.0 82.0 0.0861 1.61448 
330.0 445.7 10.13 2116.0 2510.0 210.3 79.49 135.4 562.1 73.0 0.0814 1.58495 
.~40.0 424.7 9.63:2 3A96.0 3911.0 214.5 . 81.53 145.4 489.1 64.1 0.0768 1.55140 
345.0 412.1 9.346 4227.0 4655.0 216.7 82.63 152.6 450.0 59.7 0.0746 1.53238 

350.0 397.9 9.022 4998.0 5441.0 218.9 83.81 162.5 408.2 55.1 0.0729 1.51109 
355.0 381.1 8.642 5826.0 6289.0 221.3 85.14 177 .9 362.0 50.3 0.0721 1.48632 
356.0 377.3 8.556 6001.0 6469.0 221.9 85.43 182.2 352.0 49.2 0.0722 1. 48075. 
358.0 369.1 8.370 6366.0 6844.0 222.9 86.04 192.9 330.9 47.1 0.0726 1.46877 
360.0 359.8 8.159 6753.0 7244.0 224.0 86.72 208.2 307.9 44.8 0.0735 1.45526 
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Thermophysicai properties of propane - Continued 

T Density Density E Il S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 mol/dm3 llmol llmol Jl(mo)'K) ll(mo)'K) mls IJPa'S W/(m'K) Const. 

362.0 348.8 7.910 7176.0 7682.0 225.2 87.51 232.1 282.3 42.3 0.0753 1.43946 
363.0 342.4 7.764 7407.0 7923.0 225.9 87.96 250.7 268.0 40.9 0.0766 1.43023 
364.0 334.9 7.595 7659.0 8186.0 226.6 88.48 278.0 252.2 39.3 0.0783 1.41963 
365.0 325.9 7.391 7943.0 8485.0 227.4 89.10 323.9 234.3 37.5 0.0805 1.40687 
365.5 320.5 7.267 8105.0 8655.0 227.9 89.47 361.9 224.1 36.S 0.0819 1.39918 

366.0 313.9 7.119 8288.0 8850.0 228.4 89.92 423.0 212.7 3S .3 0.0835 1.39002 
366.211 b 306.8 6.956 8458.0 9033.0 228.9 90.39 534.5 200.4 34.0 0.0839 1.38001 
366.211 b 137.5 3.118 12390.0 13670.0 241.6 93.93 628.2 150.0 15.7 0.0728 1.15856 
370.0 116.0 2.631 13410.0 14930.0 245.0 92.31 266.2 165.4 14.6 0.217 1.13248 
371.0 111.5 1.550 13610.0 151&0.0 245 7 92 04 241 5 168 ,; 14.4 0.09011. 1.12R21 
372.0 109.4 2.481 13800.0 15410.0 246.3 91. 81 223.6 171.6 14.3 0.0726 1.12458 
373.0 106.8 2.421 13980.0 15630.0 246.9 91.63 210.0 174.3 14.2 0.0641 1.12141 
374.0 104.4 2.368 14140.0 15830.0 247.4 91.47 199.2 176.8 14.1 0.0589 1.11861 
375.0 102.3 2.320 14300.0 16030.0 248.0 91.34 190.4 179.2 14.0 0.0553 1.11608 
376.0 100.4 2.276 14460.0 16210.0 248.5 91.23 183.1 181.5 13.9 0.0527 1.11379 

378.0 96.97 2.199 14750.0 16570.0 249.4 91.07 171.6 185.7 13.8 0.0490 1.10975 
380.0 94.02 2.132 15030.0 16900.0 250.3 90.96 163.0 189.6 13.7 0.0466 1.10627 
382.0 91.43 2.073 15290.0 17220.0 251.1 90.90 156.2 193.2 13.7 0.0449 1.10321 
384.0 89.12 2.021 15550.0 17530.0 251.9 90.88 150.8 196.5 13.6 0.0437 1.10048 
386.0 87.02 1.973 15800.0 17820.0 252.7 90.90 146.4 199.7 13.6 0.0427 1.09802 
388.0 85.11 1.930 16040.0 18110.0 253.4 90.94 142.7 202.7 13.6 0.0420 1.09578 
390.0 83.36 1.890 16280.0 18400.0 254.2 91.01 139.5 205.6 13.5 0.0414 1.09372 
392.0 81.73 1.853 16510.0 18670.0 15~.9 91.09 136.8 208.3 13.5 0.0410 1.09182 
394.0 80.22 1.819 16740.0 18940.0 255.6 91. 20 134.5 210.9 13.5 0.0406 1.09005 
396.0 78.81 1.787 16970.0 19210.0 256.2 91.33 132.5 213.4 13.5 0.0403 1.08840 

400.0 76.24 1.729 17420.0 19730.0 257.5 91.62 129.2 218.2 13.5 0.0400 1.08540 
40~.0 73.41 1.665 17970.0 20370.0 2;59.1 92.0;5 126.1 223.7 13 . .5 0.0398 1. 08211 
410.0 70.91 1.608 18510.0 21000.0 260.7 92 .55 123.8 228.8 13.5 0.0398 1.07921 
415.0 68.67 1.557 19040.0 21610.0 262.1 93.10 122.1 233.6 13.6 0.0400 1.07662 
420.0 66.66 1.512 19570.0 22220.0 263.6 93.69 120.8 238.2 13.6 0.0402 1.07429 
425.0 64.82 1.470 20100.0 22820.0 265.0 94.32 119.8 242.4 13.7 0.0406 1.07217 
430.0 63.14 1.432 20620.0 23420.0 266.4 94.97 119.1 246.5 13.7 0.0410 1.07023 
435.0 61.58 1.396 21150.0 24010.0 267.8 95.65 118.6 250.4 13.8 0.0414 1.06844 
440.0 60.14 1.364 21670.0 24600.0 269.1 96.35 118.3 254.2 13.9 0.0419 1.06678 
450.0 57.53 1.305 22720.0 25780.0 271.8 97.79 118.0 261.2 14.0 0.0430 1.06378 

460.0 55.22 1.252 23770.0 26960.0 274.4 99.29 118.2 267.8 14.2 0.0441 1.06114 
470.0 53.17 1.206 24830.0 28150.0 27~.9 100.8 118.6 274.0 14.3 0.0453 1.05879 
480.0 51. 31 1.164 25900.0 29340.0 279.4 102.4 119.3 279.8 14.5 0.0466 1.05667 
490.0 49.62 1.125 26980.0 30530.0 281. 9 103.9 120.1 285.4 14.7 0.0480 1.05475 
'00.0 411. 07 1.090 26070.0 31740.0 284.4 10'.' 121.0 290.7 14.9 0.0494 1.05299 
510.0 46.65 1.058 29170.0 32950.0 286.8 107.1 122.0 295.8 15.1 0.0508 1.05137 
520.0 45.32 1.028 30290.0 34180.0 289.1 108.7 123.1 300.7 15.2 0.0522 1.04987 
530.0 44.09 0.9999 31420.0 35420.0 291.5 110.2 124.3 305.5 15.4 0.0537 1.04848 
540.0 42.95 0.9739 32560.0 36670.0 293.8 111. 8 125.5 310.1 15.6 0.0552 1.04718 
550.0 41. 87 0.9495 33710.0 37930.0 296.1 113 .4 126.7 314.5 15.8 0.0567 1.04596 

560.0 40.86 0.9265 34880.0 39200.0 298.4 114.9 127.9 318.8 16.0 0.0583 1.04482 
580.0 39.00 0.8845 37260.0 41780.0 303.0 118.0 130.5 327.1 16.4 0.0614 1.04273 
600.0 37.34 0.8467 39690.0 44420.0 307.4 12Q.9 133.0 335.0 16.8 0.0646 1.04086 

4.10 MFa isobar 

6:5.8:5" 7J4.U Ib.6:> -ZUSt>U.U -Zlb1U.U H;'!. ':11$ :>':1.0:> ljJ.':I7 Z171.U lllUU .U U.212 2.0':ll:l:l 
200.0 619.1 14.04 -11880.0 ·11590.0 156.8 61.20 93.01 1386.0 298.0 0.152 1.86826 
250.0 564.1 12.79 -7047.0 -6727.0 178.4 66.51 102.3 1077.0 168.0 0.121 1.77352 
260.0 552.2 12.52 -6019.0 -5692.0 182.5 67.86 104.7 1015.0 152.0 0.116 1.75360 
280.0 526.9 11.95 -3884.0 -3541.0 190.5 70.82 110.5 890.5 124.0 0.105 1.71191 
300.0 498.8 11 .31 -1623.0 -1260.0 198.3 74.06 117.9 764.0 102.0 0.0955 1.66653 
320.0 466.2 10.57 804.3 1192.0 206.2 77.58 128.0 633.2 82.3 0.0862 1.61511 
330.0 447.3 10.14 2101.0 2506.0 210.3 79.48 135.0 564.7 73.2 0.0816 1.58576 
340.0 425.5 9.649 3477.0 3902.0 214.4 81.51 144.8 492.3 64.4 0.0770 1.55251 
345.0 413.0 9.366 4205.0 4642.0 216.6 82.61 151.7 453.7 60.0 0.0748 1.53372 

350.0 399.0 9.048 4970.0 5423.0 218.9 83.78 161.1 412.6 55.5 0.0731 1.51278 
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ThermophysicaJ properties of propane - Continued 

T DenRity Density E II S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 molldm 3 Jlmo1 J/mo! J/(mo!'K) Jl(mo!'K) mls pPa'S W/(m'K) Canst. 

355.0 382.7 8.677 5789.0 6261.0 221.2 85.08 175.4 367.4 50.7 0.0722 1.48860 
356.0 379.0 8.594 5962.0 6439.0 221.7 85.36 179.3 357.7 49.7 0.0723 1.48320 
358.0 371.1 8.415 6319.0 6806.0 222.8 85.95 188.9 337.3 47.6 0.0726 1.47165 
360.0 362.2 8.214 6697 .0 7197.0 223.8 86.61 202.0 315.3 45.4 0.0736 1.45877 
362.0 352.0 7.982 7105.0 7619.0 225.0 87.35 221.7 291.1 43.0 0.0753 1.44397 
364.0 339.5 7.698 7560.0 8092.0 226.3 88.23 255.6 263.5 40.3 0.0783 1.42606 
365.0 JJ1.0 7.524 7817.0 8J62.0 227.1 88.7(, 284.8 247.7 38.7 0.0806 1.41515 
366.0 322.4 7.312 8108.0 8669.0 227.9 89.41 334.3 229.8 36.9 0.0838 1.40192 
366.5 316.7 7.182 8275.0 8845.0 228.4 89.80 375.9 219.6 35.8 0.0859 1.39389 

367.0 309.8 7.026 8465.0 9049.0 228.9 90.26 443.6 208.1 34.6 0.0885 1.38425 
367.5 300.8 6.821 8699.0 9300.0 229.6 90.87 579.9 194.6 33.0 0.0917 1.37172 
367.530b 290.1 6.579 8923.0 9546.0 230.3 91.55 964.2 179.7 31.3 0.0910 1.35695 
367.530b 149.4 3.389 12170.0 13380.0 240.7 94.70 959.4 147.3 16.5 0.0861 1.17323 
370.0 128.5 2.915 13020.0 14420.0 243.5 93.35 357.8 158.7 15,3 0.240 1.14762 
370.5 125.6 2.848 13150.0 14590.0 244,0 93.14 325,2 160.8 15.1 0,124 1.14403 
371.0 123.0 2.790 13280.0 14750.0 244.4 92.95 300.6 162.7 15.0 0.0985 1.14091 
371.5 120.7 2.738 13400.0 14890.0 244.8 92.78 281.3 164.5 14.9 0.0858 1.13814 
372.0 118.7 2.691 13510.0 15030,0 245.2 92.63 265.7 166.1 14.8 0,0779 1.13565 
373,0 115.1 2.609 13710.0 15280.0 245.9 92,37 241.9 169.3 14.6 0.0683 1.13132 

374.0 112.0 2.539 13900.0 15520.0 246.5 92.16 224.4 172.2 14.5 0.0624 1.12761 
375.0 109.3 2.478 14080.0 15730.0 247.1 91,98 211.0 174.8 14.4 0.0583 1.12438 
376.0 106.9 2.423 14250.0 15940.0 247,6 91. 83 200.3 177.3 14.3 0.0553 1.121 Sl 
377.0 104.7 2.374 14410.0 Hi 140.0 '.4R.l 91.70 191.11 179.7 14.2 0.05.10 1.11892 
378.0 102.7 2.330 14560.0 16320.0 248.6 91.60 184.3 181. 9 14.1 0.0512 1.11657 
380.0 99.24 2.250 14860.0 16680.0 249.6 91.44 172.8 186.1 14,0 0.0484 1.11243 
382.0 96.22 2,182 15140.0 17020.0 250.5 91.34 164.1 190.0 13.9 0.0464 1.10885 
384.0 93.56 2.122 15400.0 17340.0 251.3 91.28 157.3 193.5 13.8 0.0450 1.10571 
386,0 91.18 2.068 15660.0 17650.0 252.1 91.27 151. 9 196.9 13.6 0.0439 1.10290 
388.0 89.04 2.019 15910.0 17950.0 252.9 91.28 147.4 200.0 13.7 0.0430 1.10037 

390.0 87.08 1.975 16160.0 18240.0 253.6 91.32 143.6 203.0 13.7 0.0423 1.09807 
392.0 85.27 1. 934 16400.0 18520.0 254.3 91. 39 140.5 205:9 13.7 0.0418 1.09595 
394,0 83.61 1.896 16640.0 18800.0 255,0 91.48 137.8 208.6 13,7 0.0414 1.09400 
396.0 82.06 1.861 16870.0 19070.0 255.7 91.59 135.4 211.2 13.6 0.0411 1.09218 
398.0 80.61 1.828 17100.0 19340.0 256.4 91.71 133.4 213.7 13.6 0.0408 1.09049 
400.0 79.25 1.797 17320.0 19610.0 257.1 91. 85 131.6 216.2 13.6 0.0406 1.08890 
40'i.O 7(" lR 1 7?R 17&RO () '01.<;0.0 ?'iR 7 Q') ?(., DR .0 ?'.1 9 13.(., 0.0404 1.08532 
410.0 73.49 1.667 18430.0 20890.0 260.2 92.73 125.4 227.1 13.6 0.0403 1.08220 
415.0 71.10 1.612 18970.0 21510.0 261.8 93.26 123.4 232.1 13.7 0.0404 1.07942 
420.0 68.95 1.564 19500.0 22120.0 263,2 93.84 121.9 236.7 13.7 0.0406 1.07693 

425.0 67.00 1.519 20030.0 22730.0 264.7 94.4.5 120.6 241.1 13.8 0.0409 1.07467 
430.0 65.22 1.479 20560.0 23330.0 266.1 95.09 120.0 245.3 13.8 0.0413 1.07261 
435.0 63.57 1.442 21090.0 23930.0 267.4 95.76 119.4 249.2 13.9 0.0417 1.07071 
440.0 62.05 1.407 21610.0 24530.0 268.8 96.44 119.0 253.0 13.9 0.0422 1.06896 
450.0 59.31 1.345 22660.0 25710.0 271.5 97.88 118.6 260.2 14.1 0.0432 1.06581 
460,0 56.89 1.290 23720.0 26900.0 274.1 99.36 118.7 266.9 14.2 0.0443 1.06304 
470.0 54.74 1.241 24780.0 28090.0 276.6 100.9 119,0 273.2 14.4 0,0455 1.06058 
480.0 52.80 1.197 25860.0 29280.0 279.2 102.4 119.6 279.1 14.6 0.0468 1.05836 
490.0 51,04 1.158 26940.0 30480.0 281.6 104.0 120.4 284.8 14,7 0.0481 1.05636 
500.0 49.43 1.121 28030.0 31690.0 284.1 105.6 121.3 290.1 14.9 0,0495 1.05452 

510.0 47.95 1.087 29140.0 32910.0 286.5 107.1 122.3 295.3 15.1 0.0509 1.05284 
520.0 46.58 1.056 30250.0 34130.0 288.9 108.7 123.4 300.2 15.3 0.0524 1.05128 
530.0 45.31 1.027 31380.0 35370.0 291.2 110.3 124.5 305.0 IS,S 0.0538 1.04983 
540.0 44.12 1.000 32530.0 36620.0 293.6 111. 8 125,6 309.6 15.7 0,0553 1.04&49 
550.0 43.00 0.9752 33680.0 37890.0 295.9 113 .4 126.9 314.1 15.9 0.0568 1.04723 
560.0 41.96 0.9514 34850.0 39160.0 298.2 114.9 128.1 318.5 16.1 0.0584 1.04605 
580.0 40.04 0.9080 37230.0 41750.0 302.7 118.0 130.6 326.8 16.4 0.0615 1.04388 
600.0 38.32 0.8690 39670.0 44390.0 307.2 120.9 133,1 334.7 16.8 0.0646 1.04195 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 



THERMOPHYSICAL PROPERTIES OF FLUIDS 701 

Thermophysical properties of propane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mol/dm3 llmol J/mol Ji(mol'K) J/(mo!'K) mls (lPa-s W/(m'K) Const. 

4.20 MPa isobar 

85.86a 734.0 16.65 -21860.0 -21610.0 82.98 59.06 83.98 2171.0 11100.0 0.212 2.09128 
200.0 619.1 14.04 -11880.0 -11580.0 156.8 61. 21 93.00 1387.0 298.0 0.152 1.86839 
250.0 564.3 12.80 -7051.0 -6723.0 178.4 66.51 102.2 1.078.0 168.0 0.121 1.77373 
260.0 552.4 12.53 -6024.0 -5688.0 162.5 67.87 104.7 1016 .0 152.0 0.116 1.75384 
280.0 527.1 11.95 -3890.0 -3538.0 190.4 70.82 110.5 891.8 125.0 0.105 1.71222 
300.0 499.1 11.32 1630.0 -1259.0 198.3 74.06 117.8 765.6 102.0 0.0956 1.66696 
320.0 466.6 10.58 793.1 1190.0 206.2 77 .58 127.8 635.4 82.5 0.0863 1.61574 
330.0 447.8 10.15 2087.0 2501.0 210.2 79.47 134.7 567.3 73.5 0.0817 1.58657 
340.0 426.2 9.665 3458.0 3893.0 214.4 81.50 144.3 495.5 64.7 0.0771 1.55360 
345.0 413.9 9.386 4182.0 4630.0 216.5 82.58 150.9 457.4 60.3 0.0750 1.53504 

350.0 400.1 9.074 4942.0 5405.0 218.8 83.74 159.8 416.8 55.8 0.0732 1.51442 
355.0 384.1 8.711 5753.0 6235.0 221.1 85.02 173.1 372.7 51.1 0.0724 1.49078 
360.0 364.5 8.265 6645.0 7153.0 223.7 86_51 196.8 322.3 46.0 0.0736 1.46205 
362.0 354.8 8.046 7040.0 7562.0 224.8 87.21 213.3 299.3 43.7 0.0753 1.44808 
364.0 343.3 7.786 7474.0 8013.0 226.1 88.02 239.7 273.6 41.2 0.0782 1.43161 
365.0 336.6 7.632 7712.0 8263.0 226.8 88.50 260.4 259.3 39.7 0.0805 1.42191 
366.0 328.6 7.453 7974.0 8537.0 227.5 89.05 291. 4 243.5 38.1 0.0838 1.41069 
367.0 319.0 7.233 8272.0 8852.0 228.4 89.71 344.2 225.6 36.3 0.0888 1.39703 
367.5 313.0 7.098 8443.0 9035.0 228.9 90.11 388.7 215.5 35.2 0.0924 1.38869 
368.0 305.8 6.935 8640.0 9246.0 229.4 90.60 461.4 204.2 33.9 0.0974 1. 37865 

368.5 296.3 6.720 8883.0 9508.0 230.1 91.23 606.7 190.9 32.3 0.105 1.36553 
368.6 294.0 6.667 8941.0 9571.0 230.3 91.38 656.3 187.9 32.0 0.107 1. 36227 
368.S 288.5 6.541 9073.0 9715.0 230.7 91. 75 804.1 181.3 31.1 0.112 1.35466 
368.802b 28S.4 6.540 9074.0 9716.0 230.7 91.75 805.6 181. 3 31.1 0.112 1.35460 
368.802b 166.9 3.7114 11800.0 12910.0 239.4 95.46 2100.0 144. S 17.7 0.115 1.19490 
370.0 150.0 3.401 12380.0 13620.0 241.3 94.75 702.9 150.4 16.6 0.261 1.17389 
370.2 146.9 3.332 12490.0 13750.0 241.6 94.59 617.0 151.6 16.4 0.176 1.17013 
370.4 144.3 3.273 12580.0 131170.0 242.0 94.44 555.1 152.7 16.2 0.144 1.16692 
370.6 142.1 3.221 12670.0 13970.0 242.2 94.31 50S.1 153.8 16.1 0.127 1.16410 
370.8 140.0 3.175 12750.0 14070.0 242.5 94.19 470.9 1:54.8 16.0 0.115 1.16159 

371.0 138.2 3.133 12820.0 14160.0 242.7 94.07 440.7 155.7 15.9 0.106 1.15932 
371.5 134.2 3.042 12990.0 14370.0 243.3 93.81 385.0 158.0 15.6 0.0924 1.15444 
372.0 130.8 2.967 13130.0 14550.0 243.8 93.59 346.3 160.1 15.5 0.0836 1.15037 
372.5 127.9 2.901 13270.0 14720.0 244.2 93.39 317.8 162.0 15.3 0.0774 1.14687 
373.0 125.4 2.844 13390.0 14870.0 244.6 93.22 295.7 163.8 15 . .2 0.0727 1.14379 
373.5 123.1 2.792 13510.0 15010.0 245.0 93.06 278.0 165.5 15.1 0.0691 1.14104 
374.0 121.1 2.746 13620.0 15150.0 245.4 92.92 263.5 167.1 15.0 0.0661 1.13856 
375.0 117.5 2.664 13820.0 15400.0 246.1 92.68 241.0 170.1 14.8 0.0615 1.13420 
376.0 114.4 2.593 14010.0 15630.0 246.7 92.48 224.3 172.9 14.7 0.0581 1.13046 
377.0 111.6 2.531 14190.0 15850.0 247.3 92.31 211.3 175.5 14.5 0.0555 1.12718 

378.0 109.2 2.476 14360.0 16050.0 247.8 92.16 200.8 178.0 14.4 0.0534 1.12426 
379.0 107.0 2.426 14520.0 16250.0 246.3 92.04 192.3 160.3 14.4 0.0517 1.12163 
380.0 105.0 2.381 14680.0 16440.0 248.8 91.94 185.1 182.5 14.3 0.0503 1.11923 
382.0 101.4 2.300 14970.0 16800.0 249.8 91.79 173.7 186.7 14.2 0.0480 1.11500 
384.0 98.34 2.230 15250.0 17140.0 250.6 91.70 165.1 190.5 14.1 0.0464 1.11134 
386.0 95.62 2.168 15520.0 17460.0 251.5 91.65 158.3 194.0 14.0 0.0451 1.10812 
388.0 93.19 2.113 157S0.0 17770.0 252.3 91.63 152.8 197.3 13.9 0.0441 1.10525 
390.0 90.99 2.063 16040.0 18070.0 253.1 91.65 148.3 200.5 13.9 0.0434 1.10266 
392.0 88.99 2.018 16280.0 18360.0 253.8 91.70 144.5 203.5 13.9 0.0427 1.10030 
394.0 87.15 1.976 16520.0 18650.0 254.5 91.77 141.3 206.3 13.8 0.0422 1.09813 

396.0 85.44 1.938 16760.0 18930.0 255.2 91. 86 138.6 209.0 13 .8 0.0418 1.09613 
398.0 83.85 1.902 17000.0 19200.0 255.9 91.97 136.2 211.6 13.8 0.0415 1.09427 
400.0 82.37 1.868 17230.0 19470.0 256.6 92.09 134.2 214.1 13.8 0.0413 1.09253 
405.0 79.05 1.793 17790.0 20130.0 258.3 92.47 130.1 220.0 13.8 0.0409 1.08865 
410.0 76.15 1.727 18340.0 20780.0 259.8 92.92 127.1 225.5 13.8 0.0408 1.08527 
415.0 73.59 1.669 18890.0 21410.0 261.4 93.43 124.8 230.5 13.8 0.0408 1.08229 
420.0 71.30 1.617 19430.0 22030.0 262.8 93.98 123.1 235.3 13.8 0.0410 1.07963 
425.0 69.22 1.570 19960.0 22640.0 264.3 94.58 121.9 239.8 13.9 0.0413 1.07723 
430.0 67.33 1.527 20490.0 23250.0 265.7 95.21 120.9 244.0 13.9 0.0416 1.07504 
435.0 65.59 1.488 21020.0 23850.0 267.1 95.86 120.2 248.1 14.0 0.0420 1.07303 
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Thermophysicai properties of propane . Continued 

T Density Density E H S C v Cp Sound Vise. Therm. 

K kg/m3 mol/dm3 llmol l/mo1 J/(mol'K) j/(mo!'K) mls IlPa·g W/(m'K) Const. 

440.0 63.99 1.451 21550.0 24450.0 268.5 96.54 119.7 251.9 14.0 0.0424 1.07118 
445.0 62.50 1. 417 22080.0 25050.0 269.8 97.24 119.4 255.7 14.1 0.0429 1.06946 
450.0 61.11 1.386 22610.0 25640.0 271.2 97.96 119.2 259.2 14.2 0.0434 1.06786 
460.0 58.58 1.328 23670.0 26830.0 273.8 99.43 119.2 266.0 14.3 0.0445 1.06496 
470.0 56.33 1.277 24740.0 28030.0 276.3 100.9 119.5 272.4 14.5 0.0457 1.06238 
480.0 54.31 1.232 25810.0 29220.0 278.9 102.5 120.0 278.4 14.6 0.0470 1.06007 
490.0 52.48 1.190 26900.0 30430.0 281. 3 104.0 120.7 284.1 14.8 0.0483 1.05797 
:'500.0 ~0.60 1.15:t nvyu.u ~l04U .U 283.8 105.6 121.6 289.5 15.0 0.0497 1.05607 
510.0 49.26 1.117 29100.0 32860.0 286.2 107.2 122.5 294.8 15.2 0.0511 1.05432 
520.0 47.84 1.085 30220.0 34090.0 288.6 108.7 123.6 299.8 15.3 0.0525 1.05270 

530.0 46.52 1.055 31350.0 35330.0 291.0 110.1 1'4.7 304.6 15 " o 05<10 1051?0 
540.0 45.29 1.027 32490.0 36580.0 293.3 111.9 125.8 309.2 15.7 0.0554 1.04980 
550.0 44.14 1.001 33650.0 37850.0 295.6 113.4 127.0 313.8 15.9 0.0569 1.04850 
560.0 43.06 0.9764 34820.0 39120.0 297.9 114.9 128.2 318.1 16.1 0.0585 1.04728 
580.0 41.08 0.9315 37210.0 41710.0 302.5 118.0 130.7 326.5 16.5 0.0616 1.04504 
600.0 39.30 0.8913 39640.0 44350.0 306.9 121.0 133.2 334.5 16.9 0.0647 1.04304 

4.30 MPa isobar 

85.87" 734.0 16.65 -21860.0 ·21600.0 82.98 59.07 83.98 2171.0 11100.0 0.212 2.09131 
200.0 619.2 14.04 -11890.0 11580.0 156.8 61.21 92.99 1388.0 298.0 0.152 1.86851 
250.0 564.4 12.80 -7055.0 -6719.0 178.4 66.51 102.2 1079.0 169.0 0.121 1.77395 
260.0 552.5 12.53 -6028.0 -5685.0 182.5 67.87 104.7 1017.0 152.0 0.116 1.75408 
no.o 'i27 3 11 96 -3896.0 -3536.0 190.~ 70.82 110.~ 893.1 125.0 0.105 1.71252 
300.0 499.3 11.32 -1638.0 -1258.0 198.3 74.06 117.7 767.3 t02.0 0.0957 1.66738 
320.0 467.0 10.59 782.0 1188.0 206.2 77.58 127.6 637.5 82.7 0.0864 1.61636 
330.0 448.3 10.17 2073.0 2496.0 210.2 79.46 134.4 569.8 73.7 0.0819 1.58736 
340.0 426.9 9.681 3440.0 3884.0 214.3 81.48 143.7 498.7 65.0 0.0773 1.55467 
34.5.0 414.6 9.406 4160.0 4618.0 211;' 5 82.56 I:5U.l 4bU.'J 6U.6 U.lJ7:'>2 I .5~6J2 

350.0 401.2 9.098 4916.0 5388.0 218.7 83.71 158.6 421.0 56.2 0.0734 1. 51602 
355.0 385.6 8.744 5718.0 6210.0 221.0 84.96 171.1 377.7 51.6 0.0725 1.49289 
360.0 366.6 8.314 6596.0 7113.0 223.6 86.41 192.4 329.0 46.6 0.0736 1.46512 
362.0 357.4 8.106 6981.0 7511.0 224.7 87.08 206.5 307.0 44.4 0.0752 1.45184 
364.0 346.8 7.864 7397.0 7944.0 225.8 87.85 227.8 282.8 41.9 0.0781 1.43650 
366.0 333.7 7.566 7864.0 8433.0 227.2 88.77 265.1 255.2 39.2 0.0837 1.41779 
367.0 325.5 7.382 8130.0 8713.0 227.9 89.33 297.5 239.6 37.6 0.0887 1.40629 
3680 315.5 7.156 8~3~.0 9035.0 228.8 90.01 353.0 221.9 35.7 0.0976 1.39223 
368.5 309.4 7.016 8610.0 9222.0 229.3 90.42 399.5 211.9 34.6 0.106 1.38364 
369.0 302.0 6.848 8811.0 9439.0 229.9 . 90.92 474.4 200.9 33.3 0.120 1.37329 

369.5 292.2 6.621 9059.0 9708.0 230.6 91.56 619.1 188.2 31.7 0.162 1.35986 
369.6 269. IS 6.:573 911lLU ':IT/I..V 2JU.!! '.11.72 666.4 185.4 31.3 0.185 1.35655 
369.8 284.3 6.447 9251.0 9918.0 231.2 92.07 799.9 179.3 30.5 0.375 1.34895 
370.0 277.3 6.287 9415.0 10100.0 231.7 92.52 1036.0 172.5 29.4 0.228 1.33930 
370.2 267.2 6.059 9641.0 10350.0 232.4 93.14 1573.0 164.5 28.0 0.161 t.32560 
370.3 259.6 5.888 9806.0 10540.0 232.9 93.59 2208.0 159.7 27.0 0.147 1.31546 
370.4 248.1 5.625 10060.0 10820.0 233.7 94.22 3741.0 154.2 25.6 0.136 1.29994 
370.6 202.2 4.585 11090.0 12030.0 236.9 95.79 5297.0 145.4 20.7 0.126 1.23974 
370.7 188.7 4.278 11430.0 12430.0 238.0 95.85 3078.0 145.4 19.5 0.123 1.22242 
370.8 180.7 4.097 11640.0 12680.0 238.7 95.78 2128.0 145.9 18.9 0.119 1.21226 

371.0 170.8 3.873 11910.0 13020.0 239.6 95.58 1352.0 147.2 18.1 0.112 1.19982 
371.2 164.4 3.728 12100.0 13250.0 240.2 95.39 1020.0 148.5 17.6 0.105 1.19177 
371.5 157.6 3.573 12310.0 13520.0 240.9 95.13 770.8 150.3 17.2 0.0980 1.18328 
372.0 149.7 3.396 12580.0 13850.0 241. 8 94.77 573.2 153.0 16.7 0.0889 1.17357 
312.2 147.3 3.~4U 1207U.0 13960.0 242.1 94.65 525.7 154.0 16.5 0.0860 1.17054 
372.4 145.1 3.291 12750.0 14060.0 242.4 94.53 487.6 154.9 16.4 0.0835 1.16784 
372.6 143.1 3.246 12830.0 14150.0 242.6 94.42 456.4 155.9 16.2 0.0812 1.16540 
373.0 139.6 3.166 12970.0 14320.0 243.1 94.22 408.2 157.6 16.0 0.0773 1.16111 
373.5 135.9 3.083 13120.0 14520.0 243.6 94.00 364.9 1S9.7 15.& 0.073:1 1.1 S659 
374.0 132.8 3.011 13260.0 14690.0 244.1 93.80 333.1 161.6 15.6 0.0700 1.15273 

374.5 130.0 2.948 13390.0 14850.0 244.5 93.62 308.6 163.4 15.5 0.0672 1.14935 
375.0 127.5 2.892 13510.0 15000.0 244.9 93.47 289.2 165.1 15.4 0.0649 1.14635 
375.5 125.3 2.842 13630.0 15140.0 245.3 93.32 273.3 166.7 15.3 0.0629 1.14365 
376.0 123.3 2.796 13740.0 15270.0 245.6 93.19 260.1 168.2 15.2 0.0611 1.14120 
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Thermophysical properties of propane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm 3 J/mol llmol J/(mol'K) J/(mo!'K) m/s IIPa'S W/(m'K) Canst. 

377 .0 119.7 2.714 13940.0 15520.0 246.3 92 .97 239.2 171.1 15.0 0.0582 1. J3686 
378.0 J 16. 6 2.644 14130.0 15750.0 246.9 92.78 223.3 173.9 14.8 0.0558 1. 13311 
379.0 113.8 2.581 14310.0 15970.0 247.5 92.62 210.9 176.4 14.7 0.0539 1.12982 
380.0 111.4 2.526 14470.0 16180.0 248.0 92.48 200.8 178.8 14.6 0.0523 1.12687 
381.0 109.2 2.475 14640.0 16370.0 248.5 92.37 192 .5 181.1 14.5 0.0509 1.12420 
382.0 107 .1 2.429 14790.0 16560.0 249.0 92.28 185.5 183.2 14.5 0.0498 1.12177 

384.0 103.5 2.347 15090.0 16920.0 250.0 92 .14 174.3 187.3 14.3 0.0479 1.11747 
386.0 100.4 2.276 15370.0 17260.0 250.9 92.05 165.7 191 .1 14.2 0.0464 1.11375 
388.0 97.61 2.214 15640.0 17590.0 251.7 92.00 159.0 194.6 14.2 0.0453 1.11046 
390.0 95.14 2.157 15900.0 17900.0 252.5 91. 99 153.5 197.9 14.1 0.0444 1.10753 
392.0 92.90 2.107 16160.0 18200.0 253.3 92.02 149.1 201.0 14.0 0.0437 1.10489 
394.0 90.85 2.060 16410.0 18490.0 254.0 92.06 145.3 204.0 14.0 0.0431 1.10248 
396.0 88.97 2.018 16650.0 18780.0 254.7 92 .14 142.1 206.8 14.0 0.0427 1.10026 
398.0 87.23 1.978 16890.0 19060.0 255.5 92.23 139.3 209.5 13.9 0.0423 1.09821 
400.0 85.61 1.941 17120.0 19340.0 256.1 92. 3~ 13? .0 212.1 13.9 0.0.120 1.09631 
402.0 84.10 1.907 17360.0 19610.0 256.8 92.47 134.9 214.6 13.9 0.0418 1.09454 

405.0 82.00 1.859 17700.0 20010.0 257.8 92.68 132.3 218.2 13.9 0.0415 1.09208 
410.0 78.88 1. 789 18260.0 20660.0 259.4 93.11 128.9 223.8 13.9 0.0413 1.08843 
415.0 76.13 1.726 18810.0 21300.0 261.0 93.59 126.3 229.0 L.1.9 0.0413 1. UlS::l2J 
420.0 73.69 1.67J 19360.0 21930.0 262.5 94.13 124.4 233.8 13.9 0.0414 1.08239 
425.0 71.49 1.621 19890.0 22550.0 263.9 94.71 123.0 238.4 14.0 0.0416 1.07983 
430.0 69.48 1.576 20430.0 23160.0 265.4 95.33 121. 9 242.8 14.0 0.0419 1.07751 
415.0 f'.7.65 1 . ~:l4 20960.0 2J770.() 266.8 95.98 121. t 246.9 14.0 0.0423 1.07539 
440.0 65.96 1.496 21500.0 24370.0 268.1 96.65 120.5 250.8 14.1 0.0427 1.07343 
445.0 64.39 1.460 22030.0 24970.0 269.5 97.34 120.1 254.6 14.2 0.0432 1.07162 
450.0 62.93 1.427 22560.0 25570.0 270.8 98.04 119.8 258.3 14.2 0.0437 1.06994 

-460.0 60.28 1.367 23620.0 26770.0 273.5 99.50 119.7 265.2 14.4 0.0447 1.06690 
470.0 57.93 1. 314 24690.0 27970.0 276.1 101.0 119.9 271.6 14.5 0.0459 1.06420 
480.0 55.83 1.266 25770.0 29170.0 278.6 102.5 120.4 277.7 14.7 0.0472 1.06179 
490.0 53.92 1.223 26860.0 30370.0 281.1 104.1 121.1 283.5 14.9 0.0485 1.05961 
500.0 52.18 1.183 27950.0 31590.0 283.5 105.6 121. 9 289.0 15.0 0.0498 1.05762 
510.0 50.58 1.147 29060.0 32810.0 285.9 107.2 122.8 294.2 15.2 0.0512 1.05580 
520.0 49.11 1.114 30180.0 34050.0 288.3 108.8 123.8 299.3 15.4 0.0526 1.05413 
530.0 47.74 1.083 31320.0 35290.0 290.7 110.3 124.9 304.1 15.6 0.0541 1.05257 
540.0 46.47 1.054 32460.0 36540.0 293.1 111.9 126.0 308.8 15~8 0.0555 1.05113 
550.0 45.28 1.027 33620.0 37810.0 295.4 113.4 127.2 313.4 15.9 0.0570 1.04978 

560.0 44.16 1.001 34790.0 39090.0 297.7 115.0 128.4 317.8 16.1 0.0586 1.04851 
580.0 42.12 0.9551 37180.0 41680.0 302.2 118.0 130.9 326.3 16.5 0.0617 1.04620 
600.0 40.29 0.9137 39620.0 44320.0 306.7 121.0 133.4 334.3 16.9 0.0648 1.04414 

4.40 MPa isobar 

85.88a 734.1 16.65 -21860.0 -21590.0 82.99 59.08 83.98 2171.0 11100.0 0.212 2.09133 
200.0 619.3 14.04 -11890.0 -11580.0 156.7 61.21 92.98 1388.0 298.0 0.152 1.86864 
250.0 564.5 12.80 -7059.0 -6715.0 178.4 66.52 102.2 1080.0 169.0 0.121 1.77416 
260.0 552.7 12.53 -6032.0 -5681.0 182.4 67.87 104.6 1018.0 152.0 0.116 1. 75431 
280.0 527.5 11.96 -3901.0 -3533.0 190.4 70.82 110.4 894.5 125.0 0.105 1.71283 
300.0 499.6 11.33 1646.0 -1257.0 198.2 74.06 117.6 768.9 102.0 0.0958 1.66780 
320.0 467.4 10.60 771.0 1186.0 206.1 77 .57 127.4 639.7 82.9 0.0866 1. 61698 
330.0 448.8 10.18 2059.0 2492.0 210.1 79.46 134.1 572.4 74.0 0.0820 1.58815 
340.0 427.6 9.697 3421.0 3875.0 214.3 81.46 143.2 501.7 65.3 0.0775 1.55573 
350.0 402.3 9.122 4889.0 5372.0 218.6 83.67 157.5 425.1 56.5 0.0736 1.51758 

355.0 387.0 8.775 5685.0 6186.0 220.9 84.91 169.2 382.6 52.0 0.0726 1.49492 
360.0 368.6 8.359 6549.0 7076.0 223.4 86.32 188.5 335.3 47.1 0.0736 1.46801 
362.0 359.9 8.161 6925.0 7464.0 224.5 86.97 200.7 314.2 44.9 0.0752 1.45533 
364.0 349.9 7.934 7328.0 7882.0 225.6 87.69 218.4 291.2 42.6 0.0780 1.44091 
366.0 337.9 7.663 7771.0 6345.0 22G.9 88.54 247.0 265.7 40.1 0.0835 1.42382 
367.0 330.8 7.501 8016.0 8603.0 227.6 89.03 269.5 251.5 38.6 0.0884 1.41371 
368.0 322.5 1.313 8286.0 8888.0 228.4 89.60 303.1 235.9 37.0 0.0973 1.40195 
369.0 312.2 7.080 8595.0 9216.0 229.3 90.30 360.2 218.5 35.1 0.120 1.38757 
369.5 305.9 6.938 8773.0 9408.0 229.8 90.72 407.4 208.8 34.0 0.162 1.37879 
370.U 298.3 6.766 8978.0 9628.0 230.4 91.22 481.5 198.2 32.7 0.228 1.36826 
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704 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysicn] properties of propane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/mJ molldm3 J/moi J/moi J!(mo]'K) J/(mol·k) m/s Il Pa'S W/(m'K) Const. 

370.2 294.8 6.685 9070.0 9729.0 230.7 91.45 524.7 193.6 32.2 0.163 1.36334 
370.4 290.8 6.594 9172.0 9839.0 231.0 91.71 580.8 188.8 31.5 0.139 1.35784 
370.6 286.2 6.491 9284.0 9962.0 231.3 92.01 656.6 183.7 30.8 0.125 1.35159 
371.0 274.5 6.224 9565.0 10270.0 232.1 92.75 927.2 172.5 29.1 0.109 1.33550 
371. 2 266.3 6.039 9753.0 10480.0 232.7 93.25 1192.0 166.3 27.9 0.104 1.32439 
371.4 255.2 5.788 10000.0 10760.0 233.4 93.88 1642.0 159.8 26.5 0.0988 1.30952 
371.6 239.9 5.440 10340.0 .11150.0 234.5 94.66 2276.0 153.7 24.6 0.0948 1. 28905 
371.8 221.1 5.013 10770.0 11650.0 235.8 95.39 2596.0 149.5 22.6 0.0919 1.26424 
372.0 203.5 4.615 11190.0 12150.0 237.2 95.79 2283.0 147. 7 20.9 0.0899 1.24144 
372.5 177 .1 4.017 11890.0 12980.0 239.4 95.74 1200.0 148.6 18.7 0.0854 1.20777 

373.0 164 .1 3.721 12280.0 13460.0 240.7 95.40 780.0 150.9 17.7 0.0810 1.19136 
373.5 155.7 3.532 12550.0 13800.0 241.6 95.09 593.8 153.3 17.1 0.0770 1.18098 
374.0 149.6 :1.393 12770.0 14070.0 242.3 94. !II 490.5 155.6 16.7 0.0737 1.17343 
374.2 147.6 3.347 12850.0 14160.0 242.6 94.71 461.0 156.4 16.6 0.0725 1.17089 
374.5 144.8 3.284 12960.0 14300.0 242.9 94.57 424.7 157.7 16.4 0.0708 1.16748 
375.0 140.8 3.194 13120.0 14500.0 243.5 94.35 379.0 159.6 16.2 0.0683 1.16257 
375.5 137.4 3.116 13270.0 14680.0 244.0 94.16 345.3 161.5 16.0 0.0661 1.15840 
376.0 134.4 3.049 13400.0 14840.0 244.4 93.99 319.3 163.2 15.8 0.0642 1.15476 
376.5 131. 8 2.989 13530.0 15000.0 244.8 93.83 298.6 164.9 15.7 0.0625 1.15153 
377 .0 129.4 2.935 13640.0 15140.0 245.2 93.69 281.7 166.5 15.5 0.0609 1.14863 

378.0 125.3 2.841 13860.0 15410.0 245.9 93.44 255.7 169.5 15.3 0.0583 1.14359 
379.0 121.7 2.760 14060.0 15660.0 246.6 93.23 236.5 172.3 15.2 0.0562 1.13931 
380.0 118.6 2.690 14250.0 15890.0 247.2 93.06 221. 7 174.9 15.0 0.0544 1.13558 
381.0 115.9 2.628 14430.0 16100.0 247.7 92.91 209.9 177.4 14.9 0.0529 1.13228 
382.0 113.4 2.572 14600.0 16310.0 248.3 92.79 200.3 179.7 14.8 0.0516 1.12932 
383.0 111.2 2.522 14760.0 16500.0 248.8 92.68 192.3 182.0 14.7 0.0504 1.12664 
384.0 109.1 2.475 14910.0 16690.0 249.3 92.60 185.5 184.1 14.6 0.0495 1.12419 
J!S6.V H!::>.::> 2.3\13 15210.0 17050.0 250.2 92.47 174.6 188.1 14.5 0.0478 1.11983 
388.0 102.3 2.321 15500.0 17390.0 251.1 92.39 166.2 191. 8 14.4 0.0466 1. 11606 
390.0 99.53 2.257 15770.0 17720.0 251. 9 92.35 159.6 195.3 14.3 0.0455 1.11272 

392.0 97.02 2.200 16030.0 18030.0 252.7 92.34 154.2 198.5 14.2 0.0447 1.10974 
394.0 94.74 2.148 16290.0 18330.0 253.5 92.37 149.7 201.6 14.2 0.0441 1.10705 
396.0 92.66 2.101 16540.0 18630.0 254.2 92.42 145.9 204.6 14.1 0.0435 1.10459 
398.0 90.74 2.058 16780.0 18920.0 255.0 92.50 142.8 207.4 14.1 0.0431 1.10233 
400.0 88.97 2.018 17020.0 19200.0 255.7 92 .59 140.0 210.1 14.1 0.0427 1.10025 
~O2.0 87.32 1.980 17260.0 19480.0 256.4 92.70 137.7 212.6 14.1 0.0425 1.09831 
404.0 85.78 1.945 17490.0 19750.0 257.0 92.83 135.6 215.1 14.0 0.0422 1.09649 
410.0 81.68 1.852 18170.0 20550.0 259.0 93.30 130.8 222.1 14.0 0.0419 1.09169 
415.0 78.74 1.786 18730.0 21200.0 260.6 93.76 127.9 227.4 14.0 0.0418 1.08826 
420.0 76.13 1.726 19280.0 21830.0 262.1 94.29 125.7 232.4 14.0 0.0418 1.08522 

425.0 73.79 1.673 19830.0 22450.0 263.6 94.85 124.1 237.1 14.1 0.0420 1.08249 
430.0 71.67 1.625 20360.0 23070.0 265.0 95.45 122.9 241.5 14.1 0.0423 1.08003 
435.0 69.73 1.581 20900.0 23680.0 266.4 96.09 121. 9 245.7 14.1 0.0426 1.07779 
440.0 67.95 1.541 21440.0 24290.0 267.8 96.75 121.3 249.8 14.2 0.0430 1.07572 
445.0 66.30 1.504 21970.0 24900.0 269.2 97.43 120.8 253.6 14.2 0.0434 1.07382 
450.0 64.77 1.469 22500.0 25500.0 270.5 98.13 120.5 257.3 14.3 0.0439 1.07205 
460.0 62.00 1.406 23570.0 26700.0 273.2 99.57 120.2 264.3 14.4 0.0450 1.06886 
470.0 59.55 1.350 24650.0 27900.0 275.8 101.1 120.3 270.8 14.6 0.0461 1.06604 
480.0 57.35 1.301 25730.0 29110.0 278.3 102.6 120.8 277.0 14.7 0.0473 1.06352 
490.0 55.37 1.256 26820.0 30320.0 280.8 104.1 121.4 282.8 14.9 0.0486 1.06125 

500.0 53.57 1. 215 27920.0 31540.0 283.3 105.7 122.2 288.4 15.1 0.0500 1.05919 
510.0 51. 91 1.177 29030.0 32760.0 285.7 107.2 123.1 293.7 15.3 0.0513 1.05730 
520.0 50.38 1.143 30150.0 34000.0 288.1 108.8 124.0 298.8 15.4 0.0528 1.05556 
530.0 48.97 1.110 31280.0 35250.0 290.5 110.4 125.1 303.7 15.6 0.0542 1.05395 
540.0 47.65 1.081 32430.0 36500.0 292.8 111. 9 126.2 308.5 15.8 0.0557 1.05246 
550.0 46.42 1.053 33590.0 37770.0 295.1 113.5 127.4 313.0 16.0 0.0572 1.05106 
"iliO.O AS. ?7 1 .021 3&760.0 39050.0 ').97 & 115.0 "S.1i 317."i 16.2 0.0587 1.04976 
580.0 43.16 0.9787 37150.0 41650.0 302.0 118.0 131.0 326.0 16.6 0.0618 1.04737 
600.0 41.28 0.9361 39590.0 44290.0 306.5 121.0 133.5 334.1 16.9 0.0649 1.04525 
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Thermophysical pToperties of propane - Continued 

T Density Density E II S Cv C p Sound Vise. Therm. Die!. 

K kglm3 mo]/dm3 limo] limo] l!(mo]'K) ll(mo]'K) mls J-lPa·s W/(m'K) Canst. 

4.60 MPa isobar 

85.90a 7:\4. I 16.65 -21860.0 -21580.0 82.99 59.10 83.98 217J.O 11100.0 0.212 2.09139 
200.0 619.5 14.05 11890.0 11570.0 156.7 61.22 92.95 1390.0 299.0 0.152 1.86890 
250.0 564.8 12.81 -7067.0 -6708.0 178.4 66.52 102.1 1082.0 169.0 0.122 1 .77458 
2(10.0 553.0 12.54 -6041.0 '5(174.0 182.4 67.06 104.(j 1020.0 153.0 0.11 (j 1.75479 
280.0 527.9 11. 97 -3913.0 -3528.0 190.4 70.83 110.2 897.1 125.0 0.106 1. 71344 
300.0 500.2 11.34 -1661.0 ·1255.0 198.2 74.06 117.4 772.2 103.0 0.0960 1.66863 
320.0 468.2 10.62 749.1 1182.0 206.1 77 .56 127.0 643.9 83.4 0.0868 1.61820 
330.0 449.9 10.20 2032.0 2483.0 210.1 79.44 133.5 577.3 74.4 0.0823 1.58969 
340.0 429.0 9.729 3386.0 3859.0 214.2 81.43 142.1 507.8 65.8 0.0778 1.55779 
350.0 404.3 9.168 4839.0 5341.0 218.5 83.61 155.4 433.0 57.2 0.0739 1.52059 

355.0 389.6 8.835 5621.0 5142.0 220.7 84.82 165.8 392.0 52.8 0.0729 1.49878 
360.0 372.3 8.442 6463.0 7008.0 223.2 86.17 181.9 347.1 48.1 0.0737 1.47336 
362.0 364.2 8.260 6824.0 7381.0 224.2 86.77 191.5 327.5 46.1 0.0751 1.46166 
364.0 355.3 8.056 7205.0 7776.0 225.3 87.43 204.5 306.5 43.9 0.0777 1.44865 
366.0 344.9 7.822 7614.0 8202.0 226.4 88.18 223.3 283.8 41.6 0.0829 1.43382 
368.0 332.6 7.541 8066.0 8676.0 227.7 89.04 253.5 258.6 39.0 0.0963 1.41617 
369.0 32:5.;: 7.374 1\317.0 11941.0 US.:5 69.:5:5 1,77 .1 .l44.7 37.6 O. 1111 1.40:57.l 

370.0 316.5 7.178 8593.0 9234.0 229.3 90.14 311.9 229.7 36.0 0.221 1.39356 
370.5 311. 5 7.065 8745.0 9396.0 229.7 90.48 336.5 221.7 35.1 0.131 1.38659 
371.0 305.9 6.938 8909.0 9572.0 230.2 90.85 368.7 213.2 34.1 0.112 1.37879 

371.5 299.5 6.793 9090.0 9767.0 230.7 91.27 413.0 204.3 33.0 0.102 1.36989 
372.0 292.0 6.622 9294.0 9988.0 231. 3 91.76 476.7 194.8 31.8 0.0950 1.35946 
372.2 288.5 6.543 9384.0 10090.0 231.5 91.98 510.5 190.9 31.3 0.0927 1.35472 
372.4 284.8 6.458 9481.0 10190.0 231. 8 92 .22 550.9 186.9 30.7 0.0907 1.34955 
374.0 235.8 5.347 10660.0 11520.0 235.~ 94.91 lH7.0 157.1 24.3 0.0774 1.28357 
375.0 197.2 4.471 11630.0 12660.0 238.4 95.89 1027.0 151.9 20.4 0.0727 1.23327 
376.0 173.1 3.924 12330.0 13500.0 240.7 95.71 678.6 153.7 18.5 0.0693 1.20261 
377.0 159.0 3.606 12800.0 14070.0 242.2 95.30 488.8 157.1 17.5 0.0661 1.18504 
378.0 149.6 3.394 13150.0 14510.0 243.3 94.93 389.9 160.5 16.9 0.0633 1.17340 
378.5 145.9 3.309 13300.0 14690.0 243.8 94.76 357.2 162.2 16.6 0.0620 1.16882 

379.0 142.7 3.236 13440.0 14870.0 244.3 94.60 331.3 163.8 16.4 0.0608 1.16481 
379.5 139.8 3.170 13580.0 15030.0 244.7 94.46 310.2 165.4 16.3 0.0597 1.16125 
380.0 137.2 3.110 13700.0 15180.0 245.1 94.33 292.8 166.9 16.1 0.0587 1.15"804 
381.0 132.6 3.007 13930.0 15460.0 245.8 94.09 265.6 169.7 15.9 0.0569 1.15247 
382.0 128.7 2.919 14130.0 15710.0 246.5 93.90 245.3 172 .4 15.7 0.0554 1.14773 
383.0 125.3 2.842 14330.0 15950.0 247.1 93.73 229.6 175.0 15.5 0.0540 1.14362 
384.0 122.3 2.774 14510.0 15170.0 247.7 93.58 217.0 177 .4 15.4 0.0528 1.13999 
385.0 119 6 2.713 14690.0 16380.0 :H8.3 93.46 206,7 179.7 15.2 0.0517 1.13674 
386.0 117.2 2.657 14850.0 15580.0 248.8 93.35 198.1 181. 9 15.1 0.0508 1.13380 
388.0 112.9 2.560 15170.0 16970.0 249.8 93.20 184.6 186.1 14.9 0.0492 1.12865 

390.0 109.2 2.477 15470.0 17330.0 250.7 93.09 174.5 189.9 14.8 0.0479 1.12425 
392.0 106.0 2.404 15750.0 17670.0 251.6 93.03 166.5 193.5 14.7 0.0469 1.12040 
394.0 103.2 2.339 16030.0 17990.0 252.4 93.01 160.2 196.9 14.6 0.0461 1.11700 
396.0 100.6 2.281 16290.0 18310.0 253.2 93.02 155.0 200.0 14.5 0.0454 1.11394 
398.0 98.25 2.228 16550.0 18610.0 254.0 93.05 150.6 203.1 14.5 0.0448 1.11117 
400.0 96.11 2.180 16800.0 18910.0 254.7 93.11 147.0 206.0 14.4 0.0443 1.10864 
402.0 94.14 2.135 17050.0 19200.0 255.4 93.20 143.8 208.7 14.4 0.0439 1.10631 
404.0 92 .32 2.093 17290.0 19490.0 256.1 93.30 141.1 211.4 14.3 0.0436 1.10415 
406.0 90.61 2.055 17530.0 19770.0 256.8 93.41 138.8 213.9 14.3 0.0434 1.10215 
408.0 89.02 2.019 17760.0 20040.0 257.5 93.55 136.7 216.4 14.3 0.0432 1.10027 

410.0 87.53 1.985 18000.0 20310.0 258.2 93.69 134.9 218.8 14.3 0.0430 1.09852 
415.0 84.15 1.908 18570.0 20980.0 259.8 94.11 131.3 224.4 14.3 0.0428 1.09455 
420.0 81.18 1.841 19130.0 21630.0 261.3 94.60 128.6 229.6 14.3 0.0427 1.09107 
425.0 78.54 1. 781 19680.0 22270.0 262.9 95.13 126.5 234.5 14.3 0.0428 1.08799 
430.0 76.16 1.727 20230.0 22590.0 264.3 9:5.70 12:;.0 .l39. I 14 .. 1 0.04.$0 I.O~:;U 

435.0 74.00 1.678 20770.0 23520.0 265.8 96.31 123.8 243.5 14.3 0.0433 1.08271 
440.0 72 .03 1.633 21320.0 24130.0 267.2 96.95 122.9 247.6 14.4 0.0436 1.08041 
445.0 70.21 1.592 21860.0 24740.0 268.6 97.62 122.2 251.6 14.4 0.0440 1.07831 
450.0 68.52 1.554 22390.0 25350.0 269.9 98.30 121 .8 255.4 14.5 0.0445 1.07636 
460.0 65.49 1.485 23470.0 26570.0 272 .6 99.72 121.3 262.6 14.6 0.0454 1.07285 
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Thermophysicnl prorcrties of propane Continued 

T Density Density E 1-1 S Cv Sound Vise. 

K kg/m3 molldm3 limo! J/mo! J/(mo!'K) ll(mo1'K) m/s IJ.Pa·s W/(m'K) Canst. 

470.0 62.82 1.425 24550.0 27780.0 275.2 101.2 121. 3 269.3 14.7 0.0465 1.06978 
480.0 60.45 1. 371 25640.0 29000.0 277.7 102.7 121.5 275.6 14.9 0.0477 1.06704 
490.0 58.31 1.322 26730.0 30210.0 280.3 104.2 122.1 281.6 15.0 0.0490 1.06459 
500.0 56.36 1.278 27840.0 31440.0 282.7 105.8 122.8 287.3 15.2 0.0503 1.06236 
510.0 54.58 1.238 28950.0 32670.0 285.2 107.3 123.6 292.7 15.4 0.0516 1.06033 
520.0 52.95 1.201 30080.0 33910.0 287.6 108.9 124.5 297.9 15.5 0.0530 1.05846 
530.0 51.44 1.166 31220.0 35160.0 290.0 110.4 125.5 302.9 15.7 0.0544 1.05674 
540.0 50.03 1.135 32370.0 36420.0 292.3 112.0 126.6 307.7 15.9 0 .. 0559 1.05514 
550.0 48.72 1.105 33530.0 37690.0 294.7 113.5 127.7 312.4 16.1 0.0574 1.05365 
560.0 47.49 1.077 34700.0 38980.0 297.0 115.0 128.9 316.9 16.3 0.0589 1.05225 

580.0 45.25 1.026 37090.0 41560.0 :l01.5 118.1 131.3 32.5 . .5 16.6 0.0619 1.04972 
600.0 43.26 0.9810 39540.0 44230.0 306.0 121.0 133.7 333.7 17.0 0.0651 1.04746 

4.80 MPa isobar 

85.92a 734.2 16.65 -21860.0 -21570.0 82.99 59.11 83.99 2171.0 11100.0 0.212 2.09145 
200.0 619.6 14.05 -11900.0 -11560.0 156.7 61.23 92.93 1391.0 300.0 0.152 1. 86915 
250.0 565.1 12.81 -7075.0 -6700.0 178.3 66.53 102.1 1084.0 170.0 0.122 1.77499 
'60 0 553 :J. 12.55 -6050.0 -5667.0 1 S2. 4 67.89 104.5 1022.0 153.0 0.116 1.75526 
280.0 528.3 11.98 -3924.0 -3523.0 190.3 70.83 110.1 899.7 126.0 0.106 1.71405 
300.0 500.7 11.35 -1676.0 -1253.0 198.1 74.06 117.2 775.4 103.0 0.0962 1.66945 
320.0 469.0 10.64 727.6 1179.0 206.0 77.56 126.6 648.1 83.8 0.0871 1.61940 
330.0 450.8 10.22 2005.0 2475.0 210.0 79.43 132.9 582.2 74.9 0.0826 1.59121 
340.0 430.3 '1.759 3351.0 31143.0 214. J 111.40 141. Z :51.3.7 66.4 U.Onrl 1.:):)9110 
350.0 406.2 9.212 4791.0 5312.0 218.3 83.55 153.5 440.6 57.9 0.0742 1.52346 

355.0 392.1 8.891 5561.0 6101.0 220 .. 6 84.73 162.8 401.0 53.5 0.0731 1.50240 
360.0 375.6 8.518 6384.0 6947.0 222.9 86.04 176.6 358.1 49.0 0.0738 1.47822 
365.0 355.4 8.060 7288.0 7884.0 225.5 87.55 200.7 309.9 44.0 0.0794 1. 44889 
366.0 350.7 7.953 7485.0 8088.0 226.1 87.90 208.0 299.4 42.9 0.0823 1.44204 
368.0 340.1 7.712 7900.0 8522.0 227.3 88.65 227.6 277.0 40.6 0.0950 1.42684 
370.0 327.3 7.423 8359.0 9006.0 228.6 89.54 258.7 252.4 38.1 0.213 1.40876 
371.0 319.7 7.251 8614.0 9276.0 229.3 90.06 282.5 239.0 36.6 0.111 1.39807 
372.0 310.9 7.051 8894.0 9574.0 230.1 90.65 316.5 224.8 35.0 0.0962 1.38572 
372.5 305.9 6.937 9046.0 9738.0 230.5 90.99 339.5 217.4 34.2 0.0920 1.37870 
373.0 300.3 6.810 9210.0 9915.0 2:11.0 91.35 368.4 209.7 33.2 0.0885 1.37095 

373.5 294.0 6.668 9388.0 10110.0 231.5 91.76 405.4 201.5 32.2 0.0555 1.36226 
374.0 286.9 6.506 9584.0 10320,0 232.1 92.22 453.3 193.7 31.1 0.0828 1.35240 
374.5 278.6· 6.318 9804.0 10560.0 232.7 92.73 51.5.3 185.5 29.8 0.0802 1.34105 
376.0 245.0 5.555 10650.0 IJ510.0 235.3 94.58 748.8 J64.7 25.4 0.0729 1.29574 
377 .0 218.5 4.954 11330.0 12300.0 237.4 95.58 787.3 157.9 22.5 0.0693 1.26079 
378.0 195.4 4.430 11960.0 13040.0 239.3 95.95 694.9 156.2 20.4 0.0667 1. 23091 
380.0 165.9 3.763 12900.0 ]4170.0 242.3 95.62 452.5 159.8 18.1 0.0626 1. 19363 
382.0 149.8 3.397 13530.0 14940.0 244.3 95.08 330.6 165.4 17.0 0.0591 1.17353 
382.5 146.8 3.328 13660.0 15100.0 244.8 94.96 311. 7 166.7 16.8 0.0583 1.16982 
383.0 144.0 3.267 13780.0 15250.0 245.1 94.85 295.6 168.1 16.6 0.0575 1.16646 

384.0 139.2 3.158 14020.0 15540.0 245.9 94.64 269.8 170.8 16.4 0.0562 1.16056 
385.0 135.1 3.064 14230.0 15800.0 246.6 94.46 249.9 173.3 ]6.1 0.0550 1.15552 
386.0 131. 5 2.983 14430.0 16040.0 247.2 94.31 234.3 175.7 16.0 0.0539 1.15113 
387.0 128.3 2.910 14620.0 16270.0 247.8 94.18 221.6 178.0 15.8 0.0529 1.14724 
388.0 125.5 2.845 14790.0 16480.0 248.3 94.06 211.2 180.3 15.7 0.0520 ] .14376 
389.0 122.9 2.786 14970.0 16690.0 248.9 93.96 202.4 182.4 15.5 0.0512 1.14061 
390.0 120.5 2.732 15130.0 16890.0 249.4 93.88 194.9 184.5 15.4 0.0505 1.13773 
392.0 116.3 2.636 15440.0 17260.0 250.3 93.76 182.9 188.4 15.3 0.0492 1.13265 
394.0 112.6 2.553 15740.0 17620.0 251.2 93.68 173.6 192.1 15.1 0.0482 1.12825 
396.0 109.4 2.480 16020.0 17960.0 252.1 93.64 166.2 195.5 15.0 0.0473 1.12439 

398.0 106.5 2.415 16300.0 18290.0 252.9 93.63 160.3 198.8 14.9 0.0466 1.12095 
400.0 10:\.Q 2 356 16560~O 1S600~0 253.7 93.66 155.3 201.8 H.8 0.0"60 1.11785 
402.0 101.5 2.302 16820.0 18910.0 254.5 93.71 151.2 204.8 14.8 0.0455 1.11503 
404.0 99.35 2.253 17080.0 19210.0 255.2 93.78 147.6 207.6 14.7 0.0451 1.11244 
406.0 97.34 2.207 17320.0 19500.0 255.9 93.87 144.6 210.3 14.7 0.0448 1.11006 
408.0 95.47 2.165 17570.0 19780.0 256.6 93.98 142.0 212.9 14.6 0.0445 1.10785 
410.0 93.73 2.126 17810.0 20070.0 257.3 94.10 139.7 215.4 14.6 0.0443 1.10580 
415.0 89.83 2.037 18400.0 20750.0 259.0 94.47 135.1 221.3 14.5 0.0439 1.10120 
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THERMOPHYSICAL PROPERTIES OF FLU lOS 707 

Thermophysica! properties of propane - Continued 

T Density Density E H S Cv Cp Visco 

K kg/m3 molldm3 J/mo! J/mo! J/(mo!'K) J/(mo]'K) m/s ,.iPa·s W/(m'K) Const. 

420.0 86.45 1.961 18970.0 21420.0 260.6 94.91 131.7 226.8 14.5 0.0437 1.09722 
425.0 83.47 1. 893 19540.0 22070.0 262.1 95.41 129.2 231. 9 14.5 0.0437 1.09373 

430.0 80.81 1.833 20090.0 22710.0 263.6 95.96 127.2 236.7 14.5 0.0438 1.09061 
435.0 78.41 1.778 20640.0 23340.0 265.1 96.54 125.7 241.2 14.5 0.0440 1.08781 
440.0 70.22 1.728 21190.0 23970.0 266.5 97.16 124.6 245.5 14 6 o 0&&1 1.0Ro;21l 
445.0 74.22 1.683 21740.0 24590.0 267.9 97.81 123.8 249.6 14.6 0.0446 1.08293 
450.0 72.37 1.641 22280.0 25210.0 269.3 98.48 123.1 253.6 14.6 0.0450 1.08078 
455.0 70.65 1.602 22830.0 25820.0 270.7 99.16 122.7 257.3 14.7 0.0455 1.07879 
460.0 69.05 1.566 23370.0 26440.0 272.0 99.87 122.4 261.0 14.7 0.0459 1.07694 
470.0 66.16 1.500 24460.0 27660.0 274.6 lUI. j 122..2 261.9 14.9 0.0470 1.073:59 
480.0 63.58 1.442 25550.0 28880.0 277 .2 102.8 122.3 274.3 15.0 0.0481 1.07063 
490.0 61.28 1.390 26650.0 30110.0 279.7 104.3 122.8 280.4 15.2 0.0493 1.06797 

500.0 59.19 1.342 27760.0 31340.0 282.2 105.8 123.4 286.2 15.3 0.0506 1.06558 
510.0 57.29 1.299 28880.0 32570.0 284.7 107.4 124.1 291.7 15.5 0.0519 1.06339 
520.0 55.54 1.259 30010.0 33820.0 287.1 108.9 125.0 297.0 15.6 0.0533 1.06139 
530.0 53.93 1.223 31150.0 35070.0 289.5 110.5 126.0 302.1 15.8 0.0547 1.05955 
540.0 52.43 1.189 32300.0 36340.0 291.8 112.0 127.0 307.0 16.0 0.0561 1.05784 
:'J:'JO.O 51.03 1.137 33470.0 37610.0 294.2 113.5 128.1 311.7 16.2 0.0576 1.05626 
560.0 49.73 1.128 34640.0 38900.0 296.5 115.1 129.2 316.3 16.3 0.0591 1.05477 
580.0 47.36 1.074 370&0.0 41510.0 301.1 118.1 131.6 325.0 16.7 0.0621 1.05208 
600.0 45.25 1.026 39490.0 44160.0 305.6 121.0 134.0 333.3 17.1 0.0652 1.04969 

5.00 MPa isobar 

85.93a 734.2 16.65 -21860.0 -21560.0 82.99 59.13 83.99 2172.0 11100.0 0.212 2.09150 
:wo.o f.19.R 14.05 -11900.0 -11550.0 156.7 61.24 92.91 1392.0 300.0 0.152 1. 86941 
250.0 565.3 12.82 -7082.0 -6692.0 178.3 66.54 102.0 1086.0 170.0 0.122 1.77541 
260.0 553.6 12.55 -6059.0 -5661.0 182.3 67.89 104.4 1025.0 154.0 0.116 1.75572 
280.0 528.7 11.99 -3935.0 -3518.0 190.3 70.84 110.0 902.3 126.0 0.106 1. 71465 
300.0 501.2 11.37 -1691.0 -1251.0 198.1 74.06 117.0 778.6 103.0 0.0964 1.67027 
320.0 469.8 10.65 706.4 1176.0 205.9 77.55 126.2 652.2 B4.2 0.0873 1.62058 
330.0 451.8 10.25 1979.0 2467.0 209.9 79.41 132.3 587.0 75.4 0.0829 1.59269 
340.0 431.6 9.788 3317.0 3828.0 214.0 81.38 140.3 519.5 66.9 0.0785 1.56174 
350.0 408.1 9.254 4744.0 5285.0 218.2 83.50 151.8 447.9 58.5 0.0746 1.52621 

355.0 394.4 8.944 5504.0 6064.0 220.4 M4.6b 160.2 409.:5 :54.3 0.0734 1. :50;.'581 
360.0 378.7 8.588 6310.0 6893.0 222.7 85.92 172.2 368.3 49.8 0.0738 1.48270 
365.0 359.9 8.162 7185.0 7798.0 225.2 87.35 191.7 323.0 45.1 0.0790 1.45533 
366.0 355.6 8.064 7312.0 7992.0 225.7 87.67 197.3 313.3 44.1 0.0817 1.44909 
368.0 346.2 7.850 7763.0 8400.0 226.8 88.35 211.2 292.8 42.0 0.0936 1.43553 
370.0 335.3 7.604 8184.0 8841.0 228.0 89.12 231.2 270.9 39.7 0.205 1.42004 
371.0 329.1 7.464 8409.0 9079.0 228.7 89.55 244.9 259.3 38.5 0.109 1.41129 
372.0 322 .3 7.309 8648.0 9332.0 229.4 90.02 262.3 247.2 37.2 0.0960 1.40166 
373.0 314.6 7.135 8905.0 9606.0 230.1 90.54 285.3 234.6 35.8 0.0894 1.39087 
374.0 305.8 6.935 9185.0 9906.0 230.9 91.13 316.6 221.4 34.2 0.0848 1 .37855 

375.0 295.4 6.700 9497.0 10240.0 231.8 91.80 360.5 207.7 32.5 0.0809 1.36415 
375.5 289.5 6.564 9668.0 10430.0 232.3 92.18 388.8 200.9 31.6 0.0791 1.35593 
376.0 282.9 6.415 9853.0 10630.0 232.8 92.60 422.2 194.0 30.6 0.0774 1.34687 
378.0 249.2 5.651 10750.0 11630.0 235.5 94.48 576.2 170.9 26.0 0.0705 1.30133 
380.0 210.7 4.779 11790.0 12840.0 238.7 95.84 592 .5 161.2 21.9 0.0654 1 .25072 
382.0 181.3 4.111 12690.0 1:1910.0 241.5 96.00 470.5 161.4 19.3 0.0620 1.21295 
384.0 162.5 3.685 13370.0 14730.0 243.6 95. Mi :158.8 165.3 18.0 0.0592 1. 18928 
390.0 133.9 3 036 UUO,o 16:1<)00 '.47 q Q4.70 17..1.7 179.2 IIl.2 O.Oo;~1 1.15395 
391.0 130.9 2.968 14920.0 16600.0 248.5 94.60 213.5 181.3 16.1 0.0523 1.15030 
392.0 128.2 2.906 15090.0 16810.0 249.0 94.51 204.9 183.4 15.9 0.0516 1.14700 

393.0 125.7 2.850 15260.0 17010.0 249.5 94.44 197.5 185.4 15.8 0.0510 1.14397 
394.0 123.4 2.797 15420.0 17210.0 250.0 94.38 191.1 187.3 1.5.7 0.0504 1.14119 
396.0 119.2 2.704 15730.0 17580.0 250.9 94.29 180.5 191.0 15.5 0.0494 I.D621 
398.0 115.6 2.622 16030.0 17930.0 251.8 94.24 172 .2 194.5 15.4 0.0485 1.13187 
400.0 112.4 2.550 16310.0 18270.0 252.7 94.22 165.4 197.8 15.3 0.0478 1.12803 
402.0 109.6 2.485 16580.0 18590.0 253.5 94.24 159.9 200.9 15.2 0.0472 1.12458 
404.0 107.0 2.425 16850.0 18910.0 254.3 94.27 155.3 203.9 15.1 0.0467 1.12147 
406.0 104.6 2.371 17110.0 19220.0 255.0 94.34 151.3 206.8 15.0 0.0463 1.11862 
408.0 102.4 2.321 17360.0 19520.0 255.8 94.42 148.0 209.5 15.D o .D459 1.11600 
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708 B. A. YOUNGLOVE AND J. F. ELY 

ThermophysicaJ properties of propane Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 limo! limo! J/(mo!'K) ll(mo!'K) m/s flPa-s W/(m'K) Canst. 

410.0 100.3 2.275 17610.0 19810.0 256.5 94.52 145.1 212.1 14.9 0.0456 1.11359 

412.0 98.44 2.232 17860.0 20100.0 257.2 94.64 142.6 214.7 14.9 0.0453 1.11134 
414.0 96.68 2.192 18100.0 20380.0 257.9. 94.77 140.4 217.1 14.8 0.0451 1.10925 
420.0 91.98 2.086 18810.0 21200.0 259.8 95.24 135.2 224.1 14.8 0.0447 1.10369 
425.0 88.61 2.009 19380.0 21870.0 261.4 95.70 132.0 229.4 14.7 0.0446 1.09973 
430.0 S5 63 1.94:2 19950 0 ))<;,00 21'1'.0 CJI'I.n 129.7 2:14.4 14.7 0.0446 1.09622 
435.0 82.96 1. 881 20510.0 23170.0 264.4 96.78 127.8 239.1 14.7 (l.0448 1.09309 
440.0 80.54 1.826 21070.0 23810.0 265.9 97.37 126.4 243.5 14.8 0.0450 1.09026 
445.0 78.33 1.776 21620.0 24430.0 267.3 98.00 125.4 24i.7 14.8 0.0453 1.08769 
450.0 76.30 1.730 22170.0 25060.0 268.7 98.65 124.6 2S1.8 14.8 0.0456 1.08533 
4:5:5.0 74.43 1.6R8 22720.0 2:5680.0 270.1 99.32 124.0 2.5'::;.7 14.9 O.04GO 1.08315 

460.0 72.69 1.648 23270.0 26300.0 271.4 100.0 123.6 259.-1 14.9 0.0465 1.08112 
470.0 69.55 1.577 24360.0 27530.0 274.1 101.4 123.2 266.4 15.0 0.0474 1.07748 
480.0 66.77 1.514 25460.0 28760.0 276.7 102.9 123.2 273.0 15.1 0.0485 1.07427 
490.0 64.29 1.458 26570.0 30000.0 279.2 104.4 123.5 279.3 15.3 0.0497 1.07141 
500.0 62.05 1.407 27680.0 31230.0 281.7 105.9 124.0 285.2 15.4 0.0510 1.06884 
510.0 60.02 1.361 28800.0 32480.0 284.2 107.5 124.7 290.8 15.6 0.0523 1.06650 
520.0 58.15 1. 319 29940.0 33730.0 286.6 109.0 125.5 296.2 15.7 0.0536 1.06436 
530.0 56.43 1.260 31060.0 34'190.0 289.0 110.5 126.4 301.3 15.9 0.0550 1.06239 
540.0 54.84 1.244 32240.0 36260.0 291.4 112.1 127.4 306.3 16.1 0.0564 1.06058 
550.0 53.36 1.210 33400.0 37540.0 293.7 113.6 128.5 311.1 16.3 0.0578 1.05889 

560.0 51.98 1.179 34580.0 38830.0 296.1 115.1 129.6 315.7 16.4 0.0593 1.05731 
570.0 50.69 1.149 35780.0 40130.0 298.4 116.6 130.7 320.2 16.6 U.UbU/j 1.0:5:584 
580.0 49.47 1.122 36980.0 41440.0 300.6 118.1 131.8 324.6 16.8 0.0623 1.05446 
600.0 47.24 1. 071 39430.0 44100.0 305.2 121.1 134.2 332.9 17.2 0.0654 1.05193 

5.50 MPa isobar 

85.98a 734.3 16.65 -21860.0 -21530.0 82.99 59.17 84.00 2172.0 11100.0 0.213 2.09164 
200.0 620.2 14.06 -11910.0 -11520.0 156.6 61.26 92.85 1396.0 301.0 0.153 1.87004 
250.0 566.0 12.83 -7102.0 -6673.0 178.2 66.55 101.9 1091.0 171.0 0.122 1.77644 
260.0 554.3 12.57 -6081.0 -5643.0 182.3 67.91 104.2 1030.0 155.0 0.117 1.75688 
280.0 529.6 12.01 -3963.0 -3505.0 190.2 70.85 109.7 908.7 127.0 0.106 1.71615 
300.0 502.5 11.40 -1728.0 -1245.0 198.0 74.06 116.5 786.5 104.0 0.0969 1.67227 
320.0 471.7 10.70 654.7 1169.0 205.8 77.54 125.3 662.3 85.3 0.0879 1.62346 
330.0 454.2 10.30 1916.0 2450.0 209.7 79.38 131.0 598.7 76.5 0.U836 l.:5!1b:t/j 
340.0 434.7 9.858 3237.0 3795.0 213.7 81.32 138.3 533.4 68.2 0.0793 1.56639 
350.0 412.4 9.352 4635.0 5224.0 217.9 83.39 148.2 465.1 60.0 0.0754 1.53261 

355.0 399.7 9.064 5374 0 5981.0 n.o.o 84.4CJ 1 <;4.Q 429.2 55.9 0.0741 1.51361 
360.0 385.5 8.742 6147.0 6777.0 222.2 85.68 163.9 391.5 51.8 0.0741 1.49260 
365.0 369.2 8.372 6969.0 7626.0 224.6 86.97 176.7 351. 3 47.5 0.0782 1.46871 
370.0 349.6 7.927 7862.0 8556.0 227.1 88.44 197.2 307.7 42.9 0.184 1.44036 
372.0 340.3 7.718 8250.0 8962.0 228.2 89.11 209.5 288.9 40.9 0.0938 1.42712 
374.0 329.9 7.481 8662.0 9397.0 229.4 89.85 225.9 269.4 38.8 0.0854 1.41228 
376.0 317.8 7.208 9107.0 9870.0 230.6 90.68 248.6 249.0 36.5 0.0809 1.39529 
377.0 311.0 7.053 9346.0 10130.0 231. 3 91.13 263.2 238.7 35.3 0.0789 1.38575 
378.0 303.6 6.884 9599.0 10400.0 232.0 91.63 280.6 228.2 34.0 0.0771 1.37533 
379.0 295.3 6.697 9867.0 10690.0 232.8 92.16 301.2 217.9 32.7 0.0752 1.36391 

380.0 286.2 6.490 10150.0 11000.0 233.6 92.73 324.7 207.9 31.3 0.0732 1.35136 
390.0 181.6 4.117 13460.0 14790.0 243.5 96.33 332.0 171.9 19.6 0.0587 1.21321 
391.0 174.7 3.963 13720.0 15110.0 244.3 96.28 310.9 173.1 19.1 0.0579 1.20459 
392.0 168.7 3 816 l1CJRO.O 1:';410.0 24:';.0 96.21 291.5 174.5 18.7 0.0571 1.19702 
393.0 163.4 3.705 14210.0 15700.0 245.8 96.12 274.2 176.1 18.3 0.0564 1.19034 
394.0 158.6 3.598 14430.0 15960.0 246.4 96.04 259.1 177.8 18.0 0.0557 1.18442 
395.0 154.4 3.501 14640.0 16210.0 247.1 95.96 246.0 179.6 17.7 0.0551 1.17913 
396.0 150.5 3.414 14840.0 16460.0 247.7 95.88 234.5 18t. 4 17.5 0.0545 1.17437 
397.0 J47.1 3.335 15040.0 16680.0 248.3 95.81 224.5 183.2 17.3 0.0539 1.17006 
398.0 143.9 3.262 15220.0 16900.0 248.8 95.75 215.8 185.0 17.1 0.0534 1.16613 

399.0 140.9 3.196 15400.0 17120.0 249.4 95.70 208.2 186.8 17.0 0.0529 1.16253 
400.0 138.2 3.135 15570.0 17320.0 249.9 95.65 201.4 188.5 16.8 0.0524 1.15921 
402.0 133.4 3.025 15890.0 17710.0 250.8 95.58 190.1 191. 9 16.6 0.0516 1.15328 
404.0 129.1 2.928 16200.0 18080.0 251.8 95.55 181.0 195.2 16.4 0.0508 1. 14811 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 709 

Thermophysical properties of propane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 llmol llmol 11(mol'K) J1(mo!'K) m/s liPa-s W/(m'K) Const. 

406.0 125.4 2.843 16500.0 18440.0 252.6 95.54 173.5 198.4 16.2 0.0502 1.14354 
408.0 122.0 2.766 16790.0 18780.0 253.5 95.55 167.4 201.4 16.1 0.0496 1.13946 
410.0 118.9 2.697 17070.0 19110.0 254.3 95.59 162.2 204.4 15.9 0.0491 1.13577 
412.0 116.2 2.634 17340.0 19430.0 255.1 95.65 157.8 207.2 15.8 0.0487 1.13242 
414.0 113.6 2.576 17600.0 19740.0 255.8 95.73 154.0 209.9 15.8 0.0483 1.12935 
416.0 111. 2 2.523 17860.0 20040.0 256.5 95.83 150.7 212.5 15.7 0,0480 1.12652 

418.0 109.1 2.473 18120.0 20340.0 257.3 95.94 147.9 215.1 15,6 0.0478 1.12390 
420.0 107.0 2.427 18370.0 20640.0 258.0 96.07 145.4 217.5 15.6 0.0475 1.12146 
422.0 105.1 2.383 18620.0 20920.0 258.6 96.21 143.2 219.9 15,5 0.0473 1. 11918 
42.5.0 102.4 2.J23 18?80.0 21350,0 259.7 96.44 1~0.~ 223.3 15.4 0.0471 1 11601 
430.0 98.48 2.233 19580.0 22040.{) 261.3 96.88 136.6 228.8 15.4 0.0469 1.11131 
435.0 95.00 2.154 20160.0 22720.0 262.8 97.38 133.7 233.9 15.3 0.01168 1.10719 
440.0 91.90 2.084 20740.0 23380.0 264.3 97.92 131.5 238.7 15.3 0.0469 1.10353 
445.0 89.11 2.021 21310.0 24030.0 265.8 98.49 129.8 243.2 15.3 0.0470 1.10024 
450.0 86.57 1.963 21880.0 24680.0 267.3 99.10 128.5 247.5 15.3 0.0473 1.09726 
455.0 84.25 1.911 22440.0 25320.0 268.7 99.73 127.5 251.7 15.3 0.0475 1.09453 

460.0 82.11 1.862 23000.0 25950.0 270.1 100.4 126.7 255.6 15.3 0.0479 1.09203 
465.0 80 13 1 817 13%0.0 '1\<;90.0 271.4 101.1 126.2 259.4 15.4 0.0483 1.08971 
470.0 78.29 1.775 24120.0 27220 .. 0 272.8 101.8 125.8 263.1 15.4 0.0487 1.08756 
480.0 74.95 1.700 25230.0 28470.0 275.4 103.2 125.3 270. t 15.5 0.0497 1.08368 
490.0 72.00 1.633 26360.0 29720.0 278.0 104.6 125.3 276.6 15.6 0.0501 1.08025 
500.0 69.35 1.573 27480.0 30980.0 280.5 106.1 125.6 282.8 15.7 0.0519 1.01719 
510.0 66.96 1 • .519 26620.0 32240.0 283.0 107.6 126.1 288.6 15.9 0.0531 1.07443 
520.0 64.79 1.469 29760.0 33500.0 285.5 109.1 126.8 294.2 16.0 0.0544 1.07192 
530.0 62.80 1.424 30910.0 34770.0 287.9 110.7 127.5 299.6 16.2 0.0557 1.06963 
540.0' 60.96 1.382 32010.0 36050.0 290.3 112.2 128.4 304.7 16.3 0.0571 1.06751 

550.0 59.25 1.344 33250.0 37340.0 2n.7 lLl.7 129.4 309.6 16.5 0.058:') 1.06:'):')6 
560.0 57.67 1.308 34430.0 38640.0 295.0 115.2 130.4 314.4 16.7 0.0599 1.06375 
570.0 56.19 1.274 35630.0 39950.0 297.3 116.7 131.5 319.0 16.8 0.0614 1.06205 
580.0 54.80 1.243 36840.0 41270.0 299.6 118.2 132.6 323.5 17.0 0.0628 1.06047 
600.0 52.27 1.185 39300.0 43940.0 304.2 121.1 134.8 332.1 17.3 0.0659 1.05758 

6.00 MPa isobar 

S6.03a 734.4 16.65 ::11960.0 -::11500.0 8::1.99 59.21 84.01 ~172.0 11100.0 0.113 , 09178 
200.0 620.6 14.07 -11930.0 -11500.0 156.5 61.28 92.80 1399.0 303.0 0.153 1.87067 
250.0 566.6 12.85 -7121.0 -6654.0 178.1 66.57 101. 7 1095.0 172.0 0.123 1.77747 
260.0 555.0 12.59 -6102.0 -5625.0 182.2 67.92 104.1 1035.0 155.0 0.117 1.75803 
280.0 530.5 12.03 -3990.0 -3492.0 190.1 70.86 J09.5 915.0 128.0 0.107 1.71761 
300.0 :')03.7 11.42 -1764.0 1239.0 197.5 74.07 116.1 794.3 10.5.0 0.0974 1.67423 
320.0 473.5 10.74 604.6 1163.0 205.6 77.52 124.5 672.1 86.3 0.0885 1.62624 
330.0 456.4 10.35 1855.0 2435.0 209.5 79.35 129.9 610.0 77.6 0.0842 1.59971 
340,0 437.6 9.924 3161.0 3765.0 213.5 81. 27 136.5 546.6 69.4 0.0800 1.57076 
350.0 416.3 9.441 4536.0 5171.0 217.5 83.29 145.2 481.1 61.4 0.0762 1.53846 

360.0 391.3 8.874 6005.0 6682.0 221.8 85.49 157.9 412.0 53.5 0.0745 1.50113 
365.0 376.7 8.542 6791.0 7493.0 224.0 86.69 167.3 375.4 49.5 0.0776 1.47959 
370.0 359.9 8.160 7625.0 8360.0 226.4 88.01 180.5 336.7 45.3 0.166 1.45511 
372.0 352.3 7.989 7977.0 8728.0 227.4 88.58 187.5 320.6 43.6 0.0911 1.44420 
374.0 344.1 7.804 8342.0 9111. 0 228.4 89.18 195.9 304.0 41.8 0.0845 1.43246 
376.0 335.2 7.601 8724.0 9513.0 229.5 89.83 206.2 287.1 40.0 0.0812 1.41971 
378.0 325.3 7.377 9124.0 9938.0 230.6 90.52 219.0 269.9 38.0 0.0787 1.40572 
380.0 314.3 7.127 9549.0 10390.0 231.8 91.28 235.0 252.5 36.0 0.0764 1.39021 
362.0 301.8 6.644 10000.0 10660.0 233.1 92.10 2:54.6 23.5.5 33.9 0.0740 1.3728::; 
384.0 287.7 6.525 10490.0 11410.0 234.5 92.99 277.1 219.5 31.7 0.0714 1.35341 

386.0 272.0 6.169 11020,0 11990.0 236.0 93.93 299.4 205.5 29.4 0.0687 1.33195 
390.0 237.9 5.396 121AO,0 13250.0 239.2 95.60 323.4 187.3 25.2 0.0637 J .28620 
392.0 221.4 5.021 12700.0 13890.0 240.9 96.18 320.1 182.9 23.4 0.0617 1. 26446 
393.0 213.7 4.845 12970.0 14210.0 241.7 96.38 314.9 181.7 22.7 0.0608 1.25436 
394.0 206.3 4.679 13240.0 14520.0 242.5 96.54 307.7 181.0 22.0 0.0601 1.24486 
395.0 199.5 4.524 13500.0 14820.0 243.2 96.65 299.0 180.8 21.4 0.0594 1.23602 
396.0 193.1 4.379 13750,0 15120.0 244.0 96.72 289.3 180.9 20.8 0.0587 1.22785 
397.0 187.2 4.246 13990.0 15400.0 244.7 96.76 279.0 181.4 20.4 0.0581 1.22033 
398.0 181. 8 4.122 14220.0 15680.0 245.4 96.77 268.6 182.1 19.9 0.0575 1.21343 
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Thermophysic.a! properties of propane - Continued 

T Den~ity Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m.3 molldm.3 llmol llmol J/(mo!'K) J/(mo!'K) m/s f-LPa'S W/(m'K) Canst. 

399.0 176.8 4.009 14440.0 15940.0 246.1 96.77 258.5 183.0 19.6 0.0570 1.20711 

400.0 172.2 3.905 14660.0 16190.0 246.7 96.76 248.8 184.1 19.2 0.0565 1 .20132 
401.0 168.0 3.809 14860.0 16440.0 247.3 96.74 239.7 185.3 18.9 0.0560 1.1960] 
402.0 164.1 3.721 15060.0 16670.0 247.9 96.72 231.3 186.6 18.7 0.0556 1.19113 
403.0 160.5 3.639 15250.0 16900.0 248.5 96.70 223.5 188.0 18.4 0.0551 1.18663 
404.0 157.1 3.563 15440.0 17120.0 249.0 91i.IiR '164 189.4 18.2 0.0547 1.18247 
406.0 lSI . 1 3.427 15790.0 17540.0 250.0 96.65 204.1 192.3 17.9 0.0540 1.17502 
408.0 145.9 3.308 16130.0 17940.0 251 .0 96.63 193.8 195.2 17.6 0.0533 1.16855 
410.0 141.3 3.203 16440.0 18320.0 251.9 96.63 185.2 198.1 17.3 0.0527 1. 16284 
412.0 137.1 3.109 16750.0 18680.0 252.8 96.65 178.0 201.0 17.1 0.0521 1 .15777 
414 0 133.11 3.025 17050.0 19030,0 253.7 96.69 171. 9 203.6 11;'9 U.U!>lb 1.15322 

416.0 130.0 2.948 17330.0 19370.0 254.5 96.74 166.7 206.5 16.8 0.0512 1.14910 
418.0 126.9 2.878 17610.0 19700.0 255.3 96.82 162.2 209.2 16.6 0.0508 1.14535 
420.0 124.1 2.814 17890.0 20020.0 256.0 96.91 158.3 211.8 16.5 0.0505 1.14191 
422.0 121.5 2.754 18150.0 20330.0 256.8 97.01 154.9 214.3 16.4 0.0502 1.13874 
424.0 119.0 2.699 18410.0 20640.0 257.5 97.13 151.9 216.8 16.3 0.0499 1.13580 
426.0 116.7 2.648 18670.0 20940.0 258.2 97.26 149.3 219.2 16.3 0.0497 1.13306 
428.0 114.6 2.599 18930.0 21240.0 258.9 97.40 147.0 221.5 16.2 0.0495 1.13050 
430.0 112.6 2.554 191800 21530.0 259.6 97.56 144.9 223.8 Iv.! 0.0494 1.12810 
435.0 108.1 2.452 19790.0 22240.0 261.2 97.98 140.7 229.2 16.0 0.0491 1.12269 
440.0 104.1 2.362 20390.0 22940.0 262.8 98.46 137.4 234.3 15.9 0.0490 1.11797 

445.0 100.6 2.282 20990.0 23620.0 264.4 98.99 134.9 239.1 15.9 0.0490 1. 11379 
HO.O 97.48 2.211 21570.0 24290.0 26".9 99.55 IJ:l.!I 243.7 15.9 0.0491 1.11005 
455.0 94.62 2.146 22150.0 24950.0 267.3 100.1 131.4 248.1 15.8 0.0492 1.10667 
460.0 92.01 2.087 22720.0 25600.0 268.8 100.8 130.2 252.2 15.8 0.0495 1.10359 
465.0 89.62 2.032 23300.0 26250.0 270.2 101.4 129.3 256.2 15.8 0.0497 1.10077 
470.0 87.40 1.982 23870.0 26890.0 271.5 102.1 128.6 260.1 15.9 0.0501 1.()<}RII> 
47:5.0 ~:>.;15 1.935 24430.0 27530.0 272.9 102.8 128.0 263.8 15.9 0.0505 1.09575 
480.0 83.43 1.892 25000.0 28170.0 274.2 103.5 127.7 '267.4 15.9 0.0509 1.09350 
490.0 79.95 1.813 26140.0 29450.0 276.9 104.9 127.3 274.2 16.0 0.0518 1.08943 
500.0 76.85 1.743 27280.0 30720.0 279.4 106.3 127.3 280.6 16.1 0.0529 1.08583 

510.0 74.08 1.680 28420.0 31990.0 282.0 107.8 127.6 286.7 16.2 0.0540 1.08260 
520.0 71.57 1.623 29580.0 33270.0 284.4 109.3 128.1 292.5 16.3 0.0552 1.07969 
530.0 69.28 1.571 30740.0 34560.0 286.9 110.8 128.7 298.0 16.5 0.0565 1.07704 
540.0 67.17 1.523 31910.0 35850.0 289.3 112.3 129.5 303.3 16.6 0.0578 1.07461 
550.0 65.23 1.479 33090.0 37150.0 291.7 113. II JJU.J 3U8.4 16.7 0.0591 1.07237 
560.0 63.43 1.438 34280.0 38450.0 294.0 115.3 131.3 313.3 16.9 0.0605 1.07030 
570.0 61. 75 1.400 35490.0 39770.0 296.4 116.8 132.3 318.1 17.1 0.0619 1.06837 
580.0 60.19 1.365 36700.0 41100.0 298.7 118.3 133.3 322.7 17.2 0.0634 1.06657 
600.0 51.33 1.300 39170.0 43790.0 303.2 121.2 135.5 331.5 17.6 0.0663 1.011331 

6.50 MPa isobar 

86.07a 734.5 16.66 -21860.0 -21470.0 83.00 59.26 84.01 2173.0 11200.0 0.213 2.09192 
200.0 620.9 14.08 -11940.0 -11480.0 156.5 61.29 92.74 1402.0 304.0 0.153 1.87129 
250.0 567.2 12.86 -7140.0 -6635.0 178.1 66.59 101.6 1100.0 173.0 0.123 1.77848 
260.0 555.7 12.60 ·6123.0 -5607.0 182.1 67.94 103.9 1040.0 156.0 0.117 1. 75916 
280.0 531.5 12.05 ·4017.0 -3478.0 190.0 70.87 109.2 921.3 129.0 0.107 1.71906 
300.0 505.0 11.45 -1799.0 -1231.0 197.7 74.07 115.7 801.9 106.0 0.0979 1.67615 
320.0 475.2 10.78 556.2 1159.0 205.4 77 .51 123.8 681. 6 87.3 0.0891 1.62893 
330.0 458.6 10.40 1797.0 2422.0 209.3 79.33 128.8 620.8 78.7 0.0849 1.60299 
340.0 440.3 9.986 3088.0 3739.0 213.3 81.22 134.9 559.1 70.6 0.0808 1.57488 
350.0 419.9 9.523 4443.0 5125.0 217.3 83.21 142.6 496.0 62.8 0.0769 1.54386 

360.0 396.4 8.990 5879.0 6602.0 221.4 85.33 153.3 430.6 55.1 0.0749 1.50867 
365.0 383.0 8.686 6638.0 7386.0 223.6 86.48 160.6 396.5 51.3 0.0772 1.48884 
370.0 368.0 8.346 7433.0 8212.0 225.8 87.70 170.1 361.2 47.4 0.150 1.46692 
372.0 %1.<; 8.197 7763.0 8556.0 226.8 88.21 174.8 .346.8 45. B 0.0566 1.4:5740 
374.0 354.5 8.040 8103.0 8911.0 227.7 88.75 180.1 332.1 44.2 0.0832 1.44736 
376.0 347.1 7.872 8452.0 9278.0 228.7 89.31 186.3 317.2 42.6 0.0807 1.43672 
378.0 339.2 7.692 8812.0 9657.0 229.7 89.89 193.5 302.1 40.9 0.0789 1.42539 
380.0 330.7 7.499 9186.0 10050.0 230.7 90.51 201.9 286.9 39.2 0.0774 1.41325 
382.0 321.4 7.289 9574.0 10470.0 231.8 91.16 211.6 271.8 37.5 0.0758 1.40019 
384.0 311.4 7.061 9979.0 10900.0 233.0 91. 85 222.8 257.0 35.7 0.0742 1.38608 
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Thermophysicai properties of propane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 moi/dm3 ]Imol l/mol .1/(mo!·K) J/(mo!'K) m/s liPa'S W!(m'K) Canst. 

386.0 300.4 6.813 10400.0 11360.0 234.2 92.57 235.2 242.8 33.8 (J.0724 1.37083 
388.0 288.5 6.S~3 10850.0 11840.0 :l35 .4 93.33 248.1 229.7 32.0 0.0704 t.35443 
390.0 275.8 6.255 11310.0 12350.0 236.7 94.09 260.1 218.1 30.1 0.0684 1.33703 
395.0 242.3 5.494 12520.0 13700.0 240.1 95.81 276.3 198.4 25.9 0.0636 1.29186 
396.0 235.6 5.344 12760.0 13980.0 240.8 96.08 276.3 196.1 25.2 0.()628 1.28310 
398.0 222.9 5.055 13240.0 14530.0 242.2 96.53 273.0 192.7 23.8 0.0613 1.26634 
400.0 211.(J 4.786 1371U.O 1.)U'lU. () 243.0 ':16.1$7 ·lOti.O 19\).~ n.7 rJ.l)oUl l.l:5rJ<'S9 
402.0 200.3 4.541 14160.0 15590.0 244.9 97.09 256.1 190.4 21.7 0.059() 1.23694 
404.0 190.6 4.322 14590.0 16090.0 246.1 97.24 244.6 190.8 20.9 0.0581 1.22454 
406.0 182.0 4.127 14990.0 16570.0 247.3 97.33 232.6 191.9 20.2 0.0573 1.21362 

408.0 174.4 3.955 15380.0 17020.0 248.4 97.38 221.1 193.6 19.7 0.0565 1.20404 
410.0 167.7 3.803 15740.0 17450.0 249.5 97.42 210.5 195.6 19.2 0.0558 1.19561 
412.0 161.8 3.668 16090.0 17860.0 250.5 97.46 201.1 197.8 18.8 0.0552 1.18817 
414.0 156.5 3.548 16430.0 18260.0 251. 4 97.50 192.7 200.2 18.5 0.0547 1.18156 
416.0 151.7 3.440 16750.0 18640.0 252.3 97.54 185.5 202.7 18.2 0.0542 1. 17565 
418.0 147.4 3.343 17060.0 19000.0 253.2 97.60 179.1 205.2 18.0 0.0537 1.17034 
420.0 143.5 3.254 17360.0 19350.0 254.1 97.67 173.6 207.7 17.8 0.0533 1.16552 
422.0 139.9 3.173 17650.0 19700.0 254.9 97.75 168.8 210.1 17.6 0.0530 1.16114 
424.0 136.6 3.099 17930.0 20030.0 255.7 97.85 164.5 212.6 17.4 0.0526 1.15712 
426.0 133.6 3.030 18210.0 20350.0 256.4 97.95 160.8 215.0 17.3 0.0523 1.15342 

428.0 130.8 2.966 18480.0 20670.0 257.2 98.07 157.5 217.4 17.2 0.0521 1.15000 
430.0 128.2 2.907 18750.0 20980.0 257.9 9~.20 154.6 219.7 17.1 0.0519 1.14682 
-132.0 125.7 2.852 19010.0 21290.0 258.6 98.:t4 152_0 221.9 17.0 0.05!7 1 _ 14386 
434.0 123.5 2.800 19270.0 21590.0 259.3 98.49 149.7 224.2 16.9 0.()515 1.14108 
440.0 117.3 2.661 20030.0 22470.0 261.3 99.00 144.1 230.6 16.7 0.0511 1.13371 
445.0 113.0 2.561 20650.0 23180.0 262.9 99.&8 140.6 235.6 16.6 0.0510 1.12843 
450.0 109.1 2.473 21250.0 23880.0 264.5 100.0 137.8 240.4 16.5 0.0509 1.12377 
4~~.0 10:5.6 2.394 216:50.0 24:560.0 266.0 100.6 13:5.7 244.9 16.4 0.0:510 1.11960 
460.0 102.4 2.323 22440.0 25240.0 267.5 101.1 134.0 249.3 16.4 0.0511 1.11584 
465.0 99.54 2.257 23020.0 25900.0 268.9 101.8 132.6 253.5 16.4 0.0513 1.11243 

470.0 96.90 2.198 23610.0 26560.0 270.3 102.4 131.6 257.5 16.3 0.0516 1.10930 
475.0 94.47 2.142 24190.0 27220.0 271.7 103.1 130.8 261.3 16.3 0.0519 1.10642 
480.0 92.21 2.091 24760.0 27870.0 273.1 103.7 130.2 265.0 16.3 0.0522 1.10376 
490.0 88.14 1.999 25920.0 29170.0 275.8 105.1 129.4 272.1 16.4 0.0530 1.09896 
500.0 84.55 1.917 27070.0 30460.0 278.4 106.5 129.1 278.8 16.5 0.0540 1.09476 
510.0 81.36 1.845 28230.0 31750.0 280.9 108.0 129.1 285.0 16.5 0.0550 1.09102 
520.0 78.48 1.780 29390.0 33040.0 283.4 109.5 129.4 291.0 16.6 0.0561 1.08766 
530.0 75.87 1.721 30560.0 34340.0 285.9 110.9 129.9 296.7 16.8 0.0573 1.08463 
540.0 73.49 1.666 31740.0 35640.0 288.3 112.4 130.5 302.1 16.9 0.0586 1.08185 
550.0 71.29 1.617 32930.0 36950.0 290.7 113.9 131. 3 307.4 17.0 0.0598 1.07931 

560.0 69.26 1.571 34130.0 38270.0 293.1 115.4 132.1 312.4 17.2 0.0612 1.07697 
570.0 67.38 1.528 35340.0 39600.0 295.5 116.9 133.1 317.3 17.3 0.0625 1.07479 
580.0 65.62 1.488 36560.0 40930.0 297.8 118.4 134.0 322.0 17.5 0.0639 1.07277 
590.0 63.98 1.451 37800.0 42280.0 300.1 119.8 135.1 326.5 17.6 0.0654 1.07088 
600.0 62.44 1.416 39040.0 43630.0 302.4 121.3 136.1 331.0 17.8 0.0668 1.06911 

7.00 MPa isobar 

86.12a 734.6 16.66 -21860.0 -21440.0 83.00 59.30 84.02 2173.0 11200.0 0.213 2.09206 
200.0 621.3 14.09 -11950.0 -11450.0 156.4 61.31 92.69 1406.0 305.0 0.153 1.87191 
250.0 567.9 12.88 -7159.0 -6615.0 178.0 66.60 101.5 1105.0 174.0 0.123 1.77948 
260.0 556.4 12.62 -6144.0 -5589.0 182.0 67.95 103.7 1046.0 157,0 0,118 1.76028 
260.0 532.4 12.07 -4044.0 -3464.0 169.9 70.88 109.0 927.4 130.0 0.108 1.72048 
300.0 506.2 11.48 -1833.0 -1224.0 197.6 74.08 115.3 809.3 107.0 0.0984 1. 67802 
320.0 476.9 10.81 509.3 1157.0 205.3 77.51 123.1 690.8 88.3 0;0897 1.63153 
340.0 442.9 10.04 3020.0 3717.0 213.0 81.18 133.5 571.1 71.7 0.0815 1.57879 
350.0 423.3 9.599 4356.0 5085.0 217.0 83.14 140.5 510.1 64.1 0.0777 1.54888 
360.0 401.0 9.094 5764.0 6534.0 221.1 85.21 149.7 447.6 56.6 0.0754 1.51546 

370.0 374.9 8.502 7269.0 8092.0 225.4 87.46 162.9 382.8 49.3 0.137 1.47687 
375.0 359.7 8.157 8071.0 8929.0 227.6 88.68 172.3 349.3 45.5 0.0809 1.45474 
380.0 342.4 7.766 8918.0 9820.0 230.0 90.01 184.5 315.2 41.7 0.0776 1.42994 
382.0 334.8 7.593 9273.0 10190.0 230.9 90.57 190.4 301.6 40.2 0.0765 1.41909 
384.0 326.7 7.410 9637.0 10580.0 232.0 91.16 197.1 288.1 38.6 0.0754 1.40763 
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712 B. A. YOUNGLOVE AND J. F. ELY 

Thcrmophysieai properties of propane Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 molldm3 J/mo] J/mo! J/(mo!'K) JI(mo]'K) m/s uPa-s WJ(m'K) Const. 

386.0 318.1 7.214 10010.0 10980.0 233.0 91.76 204.4 274.9 37.0 0.0742 1.39550 
388.0 309.0 7.006 10400.0 11400.0 234.1 92.39 212.2 262.1 35.4 0.0729 1.38266 
390.0 299.2 6.786 10800.0 11830.0 235.2 93.04 220.4 250.1 33.8 0.0715 1.36911 
392.0 288.9 6.552 11210.0 12280.0 236.3 93.70 228.4 239.0 32.2 0.0699 1.35491 
394.0 278.2 6.309 11640.0 12750.0 237.5 94.35 235.6 229.1 30.6 0.0683 1. 34018 

400.0 244.8 5.552 12940.0 14200.0 241.2 96.11 246.6 208.6 26.4 0.0637 1.29:';21 
402.0 234.0 5.307 13380.0 14690.0 242.4 . 96.58 245.9 204.7 25.2 0.0625 1.28089 
404.0 223.7 5.073 13800.0 15180.0 243.6 96.96 243.1 202.0 24.1 0.0613 1.26731 
406.0 214.0 4.852 14220.0 15670.0 244.8 97.27 238.4 200.4 23.2 0.0604 1.25462 
408.0 204.9 4.648 14630.0 16140.0 246.0 97.51 232.2 199.7 22.4 0.0595 1.24292 
dl0.0 196 6 <1.459 15020.0 16590.0 247.1 97.70 225.1 199.7 21.6 0.0;557 1.23224 
412.0 189.1 4.288 15400.0 17040.0 248.2 97.85 2[7.4 200.3 21.0 0.0580 1.22255 
414.0 182.2 4.132 15770.0 17460.0 2~9.2 97.97 209.7 201.4 20.5 0.0574 1.21380 
416.0 176.0 3.990 16120.0 17880.0 250.2 98.07 202.3 202.9 20.1 0.0569 1. 20591 
418.0 170.3 3.862 16460.0 18270.0 251.1 98.17 ]95.3 204.6 19.7 0.0564 1.19878 

420.0 165.2 3.745 16790.0 18660.0 252.1 98.26 188.9 206.4 19.3 0.0559 1.19233 
422.0 160.5 3.639 17110.0 19030.0 252.9 98.35 183.1 208.5 19.0 0.0555 1.18647 
424.0 156.2 3.542 17410.0 19390.0 253.8 98.44 177 .9 210.6 18.8 0.0552 1.18113 
426.0 152.2 3.452 17710.0 19740.0 '-:';4 6 98 SS 173 .2 212.7 18.6 0.0548 1.17624 
428.0 148.6 3.370 18010.0 20080;0 255.4 98.66 168.9 214.9 18.4 0.0545 1.17175 
430.0 145.2 3.293 18290.0 20420.0 256.2 98.78 165.2 217.1 18.2 0.0542 1.16760 
432.0 142.1 3.223 18570.0 20740.0 257.0 98.91 161.8 219.3 18.0 0.0540 1.16376 
434.0 139.2 3.157 18850.0 21060.0 257.7 99.04 158.8 221.4 17.9 0.0538 1.16019 
<136.0 136.5 3.095 19120.0 21380.0 2.58.4 99.19 1::56.1 223.6 17 .8 U.U!l3b 1.15685 
438.0 133.9 3.037 19380.0 21690.0 259.1 99.34 153.6 225.7 17.7 0.0534 1.15374 

440.0 131.5 2.983 19650.0 21990.0 259.8 99.51 151.4 227.8 17.6 0.0533 1.15081 
445.0 126.1 2.859 20290.0 22740.0 261.5 99.95 146.8 232.8 17.4 0.0530 1.14421 
4::50.0 121.3 :.i:.,/~I 20920.0 23460.0 263.1 100.4 143.2 237.7 17.2 0.0529 1.13845 
455.0 117.1 2.656 21540.0 24170.0 264.7 101.0 140.3 242.4 17.1 0.0528 1.13336 
460.0 113.3 2.570 22140.0 24870.0 266.2 101.5 138.1 246.9 17.0 0.0528 1.12881 
465.0 109.9 2.492 22740.0 25550.0 267.7 102.1 136.2 251.2 16.9 0.0529 1.12471 
470.0 106.8 2.422 23340.0 26230.0 269.2 102.7 134.8 255.3 16.9 0.0531 1.12098 
475.0 103.9 2.357 23930.0 26900.0 270.6 103.3 133.7 259.3 16.8 0.0533 1.11757 
480.0 101.3 2.297 24520.0 27570.0 272.0 104.0 132.8 263.1 . 16.8 0.0536 1. 11444 
485.0 98.84 2.242 25110.0 28230.0 273.3 104.7 132.1 266.8 16.8 0.0539 1.11153 

490.0 96.57 2.190 2S6?0.0 28890.0 274.7 105.3 131.6 270.4 16.6 0.0;543 1.10854 
500.0 92.1\4 2.096 26860.0 30200.0 277.3 106.7 130.9 277.2 16.9 0.0551 1.10397 
510.0 88.79 2.014 28030.0 31510.0 279.9 108.2 130.7 283.7 16.9 0.0561 1.09967 
520.0 85.53 1.939 29210.0 32820.0 282.5 109.6 130.8 289.8 17.0 0.0571 1.09584 
530.0 82.58 1. 873 30390.0 34130.0 285.0 111.1 131.1 295.6 17 .1 0.0582 1.09238 
.540.0 79.39 1.In2 31580.0 35440.0 287.4 112.6 131.6 301.2 17.2 0.0594 1.08924 
550.0 77.43 1.756 32770.0 36760.0 289.8 114.0 132.3 306.6 17 .3 0.0606 1.08638 
560.0 75.16 1.704 33980.0 38090.0 292.2 115.5 133.0 311. 7 17.4 0.0619 1.08374 
570.0 73.06 1.657 35200.0 39420.0 294.6 117.0 133.9 316.7 17.6 0.0632 1.08131 
580.0 71.11 1.613 36420.0 40760.0 296.9 118.5 134.8 321.5 17.7 0.0645 1.07904 

590.0 69.28 1.571 37660.0 42120.0 299.2 119.9 135.7 326.1 17.8 0.0659 1.07694 
600.0 67.58 1.532 38910.0 43480.0 301.5 121.4 136.7 330.6 18.0 0.0673 1.07497 

7.50 MPa isobar 

86.17a 734.7 16.66 -21860.0 -21410.0 83.00 59.34 84.03 2174.0 11200.0 0.213 2.09220 
200.0 621.7 14.10 -11960.0 -11430.0 156.4 61.33 92.64 1409.0 307.0 0.154 1.87253 
2~O.O 56!L!> 12. 8~ -7177.0 -6596.0 177.9 66.62 101.3 1110.0 175.0 0.124 1. 78047 
260.0 557.1 12.63 -6165.0 -5571.0 181.9 67.97 103.6 1051.0 158.0 0.118 1.76138 
280.0 533.2 12.09 -4070.0 -3449.0 189.8 70.90 108.7 933.5 131.0 0.108 1. 72188 
300.0 507.4 11.51 -1867.0 -1215.0 197.5 74.08 114.9 816.6 108.0 0.0989 1.67985 
320.0 478.5 10.85 463.7 11:';5.0 7.05.1 77.50 122.4 699.8 119.2 0.0903 1.63<105 
340.0 445.4 10.10 2954.0 3697.0 212.8 81.15 132.3 582.6 72.8 0.0822 1. 58251 
350.0 426.4 9.671 4275.0 5050.0 216.8 83.08 138.6 523.5 65.3 0.0784 1.55359 
360.0 405.2 9.190 5659.0 6475.0 220.8 85.10 146.7 463.5 58.0 0.0759 1. 52166 

370.0 380.8 8.636 7125.0 7993.0 224.9 87.27 157.6 402.2 50.9 0.127 1. 48553 
375.0 367.0 8.323 7897.0 8799.0 227.1 88.43 164.8 371.0 47.4 0.0801 1.46531 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 713 

ThermophysicaJ properties of propane Continued 

T Density Dwsity E 

K molldm 3 J/mol llmol J/{mo!'K) Jl(ma!'K) m/s W/(m'K) Canst. 

380.0 351.7 7.976 8703.0 9644.0 229.3 89.65 173.6 339,6 43,8 0.0775 1.44319 
385.0 33~ .6 7.588 9550.0 105110,0 131.7 90.95 18d.6 308 4 dO 3 (L07':;1i 1.41R72 

386.0 330.9 7,505 9725.0 10720.0 232.1 91.22 187.0 302.3 39.5 0.0752 1.41351 
388.0 323.3 7.332 . 10080.0 11100.0 233.1 91.78 192.2 290.3 38.1 0.0743 1.40273 
390.0 315.3 7.151 10440.0 11490.0 234.1 92 .35 197 .6 278.7 36.6 0.0733 1.39148 
392.0 306.9 6.961 10820.0 11890.0 235.2 92.92 203.2 267.6 35.2 0.0722 1.37977 
394.0 298.2 6.762 11200.0 12310.0 236.2 93 :51 208.8 257.2 33.8 0.07()9 1.36761 
400.0 270.2 6.128 12380.0 13600.0 239.5 95.24 222.3 231. 7 29.7 0.0670 1. 32930 

405.0 246.5 5.589 13390.0 14730.0 242.3 96.49 226.3 218.1 26.8 0.0640 1.29733 
401i.0 241.8 5.484 13590.0 14950.0 242.8 96.71 226.1 216.2 26.2 0.0635 1.29116 
408.0 232.8 5.27'1 13980.0 15400.0 243.9 97.11 224.9 213.1 25.3 0.0625 1.27920 
410.0 224.1 5.083 14380.0 15850.0 245.0 97.45 222.5 210.9 24.4 0.0616 1.26782 
412.0 215.9 4.897 14760.0 16290.0 246.1 97.74 219.0 209.5 23.6 0.0608 1.25709 
414.0 208.2 4.722 15140.0 16730.0 247.2 97 .99 214.8 208.7 22.9 0.0600 1.24706 
416.0 201.0 4.558 15510.0 17150.0 240.2 ')B. 20 209.9 208.6 22.3 0.051)4 1.23775 
418.0 \94.3 4.406 15870.0 17570.0 249.2 98.39 204.7 208.9 21. 7 0.0588 1. 22916 
420.0 188.1 4.266 16210;0 17970.0 250.1 98.55 199.3 209.6 21.2 0.0583 1.22124 
422.0 182.4 4.136 16550.0 18360.0 251.1 98.69 194.0 210.6 20.8 0.0579 1.21396 

424.0 177 .1 4.016 16880.0 18750.0 252.0 98.83 188.9 211.9 20.4 O.D575 ! .20ng 
426.0 172.2 3.906 17200.0 19120.0 252.8 98.96 184.0 213.4 20.1 0.0571 1.20114 
428.0 167.7 3.803 17510.0 19480.0 253.7 99.09 179.5 215.0 19.8 0.0568 1.19548 
430.0 163.6 3.709 17820.0 19840.0 254.5 99.23 175.3 216.8 19.5 0.0565 1.19026 
432.0 159.7 3.621 18110.0 20180.0 255.3 99.36 171.4 218.6 19.3 0.0562 1.18543 
434.0 156.1 3.539 18410.0 20520.0 256.1 99.50 167.9 220.5 19.1 0.0559 1.18095 
436.0 152.7 3.463 18690.0 20860.0 256.9 99.64 164.6 222.4 18.9 0.0557 1.17678 
438.0 149.6 3.392 18970.0 21180.0 257.6 99.79 161.7 224.4 18.7 0.0555 1. 17289 
440.0 146.6 3.325 19250.0 21500.0 258.4 99.95 159.0 226.3 18.6 0.0553 1.16926 
442.0 143.9 3.2GJ 19520.0 21820.0 259.1 100.1 156.6 228.3 18.4 0.0552 1.16586 

445.0 140.0 3.175 19920.0 22280.0 260.1 100.4 153.3 231.2 18.3 0.0550 1.16112 
450.0 134.3 3.045 20580.0 23040.0 261. 8 100.8 148.8 235.9 18.0 0.0547 1.15409 
455.0 129.2 2.930 21210.0 23770.0 263.4 101.3 145.2 240.6 17.8 0.0546 1.14794 
460.0 124.7 2.828 21840.0 24dYO.0 265.0 IO! .Y 142.4 245. I 1'1.1 U.U545 1.14248 
465.0 120.7 2.737 22460.0 25200.0 266.5 102.4 140.1 249.4 17.6 0.0546 1.13760 
470.0 117.0 2.654 23070.0 25890.0 268.0 103.0 138.2 253.6 17.5 0.0547 1.13320 
475.0 113.7 2.579 23670.0 26580.0 269.5 103.6 136.7 257.7 17.4 0.0548 1.12920 
480.0 110.7 2.509 24270.0 27260.0 270.9 104.3 135.5 261.6 17.4 0.0550 1.12554 
485,0 107.8 2.445 24870.0 27940.0 272.3 104.9 134.6 265.3 17.3 0.0553 1.12217 
490.0 105.2 2.386 25460.0 28610.0 273.7 105.6 133.8 269.0 17.3 0.0556 1.11905 

500.0 100.5 2.279 26650.0 29940.0 276.4 106.9 132.9 276.0 17.3 0.0563 1.11345 
510.0 96.37 2.186 27830.0 31270.0 279.0 108.3 132.4 282.6 17.3 0.0571 1.10855 
520.0 92.69 2.102 29020.0 32590.0 281. 6 109.8 132.2 288.8 17.3 0.0581 1.10420 
530.0 89.38 2.027 30210.0 33910.0 284.1 111.2 132.4 294.8 17.4 0.0591 1.10030 
540.0 86.37 1.959 31410.0 35240.0 286.6 112.7 132.8 300.5 17.5 0.0602 1.09677 
550.0 83.63 1.897 32610.0 36570.0 289.0 114.1 133.3 ;W5.9 17.6 0.0614 1.09356 
560.0 81.11 1.839 33830.0 37,}OO.O 291.4 J 15. 6 133.') 311.2 17.7 O.Ob26 1.OYOb:.l 
570.0 78.79 1.787 35050.0 39250.0 293.8 117.1 134.7 316.2 17.8 0.0639 1 .08791 
580.0 76.63 1.738 36280.0 40600.0 296.1 118.5 135.5 321.1 17.9 0.0652 1.08540 
590.0 74.62 1.692 37530.0 41960.0 298.5 120.0 136.4 325.8 18.1 0.0665 1.08307 

600.0 72.74 1.650 38780.0 43330.0 300.8 121.4 137.4 330.4 18.2 0.0679 1.08089 

8.00 MPa isobar 

86.21 a 734.8 16.66 -21860.0 -21380.0 83.01 59.38 84.04 2174.0 11200.0 0.213 2.092:1·1 
200.0 622.1 14.11 -11970.0 -11400.0 156.3 61.35 92 .58 1412.0 308.0 0.154 1.87315 
250.0 569.1 12.91 -7196.0 -6576.0 177.8 66.64 101. 2 1114.0 176.0 0.124 1.78146 
260.0 557.8 12.65 -6185.0 -5553.0 181.8 67.99 103.4 1056.0 159.0 0.119 1.76247 
280.0 534.1 12.11 -4095.0 -3435.0 189.7 70.91 108.5 939.4 131.0 0.109 1.72325 
300.0 508.5 11.53 -1900.0 -1207.0 197.4 74.09 114.5 823.8 109.0 0.0993 1.68165 
320.0 480.1 10.89 419.4 1154.0 205.0 77.49 121.8 708.6 90.2 0.0908 1.63650 
340.0 447.7 10.15 2891.0 3679.0 212.6 81.12 131.1 593.7 73.9 0.0828 1.58607 
350.0 429.4 9.738 4198.0 5019.0 216.5 83.02 137.0 536.2 66.4 0.0791 1.55802 
360.0 409.1 9.277 5561.0 6424.0 220.5 85.0J 144.2 478.3 59.3 0.0765 1.52737 
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714 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of propane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mo]/dm 3 J/mo! 31mol J/(mol'K) J/(mol'K) m/s I.LPa-s W/(m'K) Canst. 

:nO.O 386.1 8.756 6996.0 7909.0 224.5 87.12 153.4 419.9 52.4 0.118 1.49323 
375.0 373.3 8.466 7746.0 8691.0 226.6 88.22 159.2 390.4 49.1 0.0795 1.47447 
380.0 359.4 8.151 8522.0 9503.0 228.8 89.38 166.0 361.1 45.1 0.0774 .1.45427 
385.0 344.2 7.806 9328.0 10350.0 231.0 90.59 174.1 332.0 42.3 0.0760 1.43239 
390.0 327.5 7.427 10170.0 11250.0 233.3 91. 86 183.5 304.0 39.0 0.0743 1.40856 
395.0 309.1 7.009 11050.0 12190.0 235.7 93.18 193.6 278.0 35.7 0.0722 1.38269 
4\JV.U ;'89.1 ti.::J:J·' 119tiO.V 13J ISO.O Z3B.Z 94.~Z Z03.1 Z::;::;.B 3Z.6 (J.0696 1.3::;505 
4111.0 247.6 5.614 13840.0 15270.0 243.4 96.93 211. 5 227.0 27.1 0.0643 1.29871 
412.0 239.6 5.433 14220.0 15690.0 244.4 97.32 210.9 223.8 26.2 0.0634 1.28807 
414.0 231. 8 5.257 14590.0 16110.0 245.4 97.67 209.5 221.3 25.4 0.0626 1.27784 

416.0 224.4 5.088 14960.0 16530.0 246.4 97.98 207.5 219.5 24.6 0.0619 1.26806 
418.0 217.3 4.928 15320.0 16940.0 247.4 98.27 204.8 218.2 23.9 0.0613 1.25879 
420.0 210.6 4.775 15670.0 17350.0 248.4 98.52 201.6 217.5 23.3 0.0607 1.25005 
422.0 204.2 4.631 16020.0 17750.0 249.3 98.75 198.1 217.2 22.8 0.0601 1.24184 
424.0 198.3 4.496 16360.0 18140.0 250.3 98.95 194.4 217.3 22.3 0.0597 1.23416 
426.0 192.7 4.369 1669C.0 18530.0 251.2 99.14 190.5 211.8 21.8 0.0592 1.22100 
428.0 187.4 4.251 17020.0 18900.0 252.1 99.32 186.6 218.6 21.4 0.0589 1.22032 
430.0 182.6 4.140 17340.0 19270.0 252.9 99.49 182.7 219.5 21.0 0.0585 1.21411 
432.0 178.0 4.036 17650.0 19630.0 253.8 99.65 179.0 220.7 20.7 0.0582 1.20833 
434.0 173.7 3.940 17960.0 19990.0 254.6 99.81 175.4 222.1 20.4 0.0579 1.20295 

436.0 169.7 3.849 18260.0 20340.0 255.4 99.97 172 .1 223.5 20.2 0.0577 1.19193 
438.0 166.0 3.764 18550.0 20680.0 256.2 100.1 169.0 225.1 19.9 0.0574 1.19325 
.<140.0 162.5 3.685 18840.0 21010.0 256.9 100.3 166.0 126.7 19 7 00571 1 IS"!!6 
442.0 159.2 3.610 19130.0 21340.0 257.7 100.5 163.3 228.4 19.5 0.0570 1.18476 
444.0 156.1 3.540 19410.0 21670.0 258.4 100.6 160.8 230.1 19.4 0.0569 1.18090 
446.0 153.2 3.414 19680.0 21980.0 259.1 100.8 158.5 231. 8 19.2 0.0567 1.11128 
450.0 147.8 3.352 20220.0 22610.0 260.5 101.2 154.4 235.3 18.9 0.0565 1.17063 
4:15.0 141.5 .3.217 2011150.(J 2.3370.0 262.2 101.7 1:10.2 239.7 15.7 0.0:;63 1.16330 
460.0 136.6 3.097 21530.0 24110.0 263.8 102.2 146.8 244.1 18.4 0.0562 1.15684 
465.0 131.9 2.990 22160.0 24840.0 265.4 102.7 144.0 248.4 18.3 0.0562 1.15110 

410.0 127.6 2.894 22790.0 25550.0 266.9 103.3 141.1 252.5 18.1 0.0562 1.14595 
475.0 123.8 2.807 23410.0 26260.0 268.4 103.9 139.8 256.6 18.0 0.0563 1.14129 
480.0 120.3 2.128 24020.0 26950.0 269.9 104.5 138.4 260.5 17.9 0.0564 1. 13105 
485.0 117.1 2.655 24630.0 27640.0 271.3 105.1 137.1 264.3 17.9 0.0566 1.13317 
490.0 114.1 2.587 25230.0 28320.0 272.7 105.8 136.2 268.0 17.8 0.0569 1.12959 
495.0 111. 3 2.524 25830.0 29000.0 274.1 106.5 135.4 271.6 17.8 0.0572 1.12628 
500.0 108.8 2.466 26440.0 29680.0 275.4 107.1 134.8 275.1 17.7 0.0575 1.12320 
510.0 104.1 2.360 27630.0 31020.0 278.1 108.5 134.1 281.8 17.7 0.0583 1.11764 
520.0 99.96 2.267 28830.0 32360.0 280.7 109.9 133.7 288.2 17.7 0.0591 1.11274 
530.0 96.27 2.183 30030.0 33700.0 283.2 111.4 133.7 294.2 17.8 0.0601 1.10837 

540.0 92.93 2.107 31240.0 35040.0 285.7 112.8 133.9 300.0 17.8 0.0611 1.10443 
550.0 89.90 2.039 32450.0 36380.0 288.2 114.3 134.3 305.5 17.9 0.0622 1.10086 
560.0 87.12 1.976 33670.0 37720.0 290.6 115.7 134.9 310.9 18.0 0.0634 1. 09759 
570.0 84.56 1.918 34900.0 39070.0 293.0 117.2 135.5 316.0 18.1 0.0646 1.09459 
580.0 82.19 1.864 36140.0 40430.0 295.4 118.6 136.3 321.0 18.2 0.0658 1.09183 
590.0 79.99 1. 814 37390.0 41800.0 297.7 120.1 137.1 325.7 18.3 0.0671 1.08926 
600.0 77.94 1. 767 38650.0 43180.0 300.0 121.5 138.0 330.4 18.5 0.0684 1.08687 

9.00 MPa isobar 

86.30a 735.0 16.67 -21850.0 -21310.0 83.01 59.45 84.06 2175.0 11200.0 0.213 2.09262 
200.0 622.8 14.12 -11990.0 -11360.0 156.2 61.39 92.48 1419.0 311.0 0.155 1. 87431 
250.0 570.3 12..93 7232.0 6536.0 177.7 66.67 10LO 1124.0 17S.0 0.125 1.78339 
260.0 559.2 12.68 -6225.0 -5516.0 181.7 68.02 103.2 1066.0 161.0 0.119 1.76462 
280.0 535.B 12.15 -4146.0 -3405.0 189.5 10.93 lOB .1 951.1 133.0 0.109 1.72595 
300.0 510.7 11.58 -1965.0 -1188.0 197.1 74.10 113.8 837.7 111.0 0.100 1.68514 
320.0 483.2 10.96 334.3 1156.0 204.7 77.49 120.7 725.5 92.0 0.0919 1.64119 
340.(J 4::;Z.1 1\J. Z5 l.77J.(J 3651.(J 212.3 81.07 129.2 614.7 76.0 0.0841 1.~9273 

350.0 434.8 9.861 4055.0 4967.0 216.1 82.94 134.2 559.9 68.7 0.0805 1.56619 
360.0 416.0 9.434 5385.0 6339.0 219.9 84.87 140.2 505.5 61.8 0.0777 1.53764 

370.0 395.2 8.962 6710.0 -7775.0 223.9 86.88 147.3 451.5 55.2 0.105 1.50657 
375.0 383.9 8.706 7487.0 8521.0 225.9 87.92 151.4 424.7 52.0 0.0786 1.48989 
380.0 371.9 8.435 8222.0 9289.0 227.9 88.99 156.0 398.2 48.9 0.0771 1.47232 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 715 

ThermophysicaJ properties of propane ~ Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m:3 molldm3 llmoJ J/moJ Ji(ma['K) J/(mo['K) m/s fJPa'S W/(m'K) Canst. 

385.0 359.2 8.145 8977.0 10080.0 230.0 90.08 161 .1 372.2 45.8 0.0762 1. 45375 
390.0 345.5 7.835 9753.0 10900.0 232.J 91. 21 166.8 346.9 42.8 0.0754 1.43409 
395.0 330.9 7.504 10550.0 11750.0 234.3 92.37 172.9 322.8 39.9 0.0743 1.41328 
400.0 315.4 7.152 11370.0 12630.0 236.5 93.55 179.0 300.6 37.1 0.0728 1.39136 
405.0 299.0 6.781 12210.0 13540.0 238.7 94.73 184.7 281.1 34.4 0.0710 1.36858 
410.0 282.2 6.399 13070.0 14480.0 241.0 95.87 189.0 265.0 31.9 0.0690 1.34536 
420.0 248.8 5.642 14790.0 16390.0 245.6 97.91 Ilil .:J 243.6 2'/.6 U.06:J2 1.JOO.lti 

425.0 233.3 5.290 15640.0 17340.0 247.9 98.74 189.5 237.8 25.9 0.0637 1.27964 
430.0 219.0 4.966 16460.0 18280.0 250.1 99.45 185.6 234.7 24.5 0.0624 1.26090 
432,0 '13 7 4 846 16790.0 lR6'i0.0 1.'i0.9 99.71 lRJ.6 2:14.1 24.0 0.0620 1.25398 
434.0 208.6 4.731 17110.0 19010.0 251. 8 99.96 181.5 233.8 23.6 0.0617 1.24739 
436.0 203.8 4.621 17420.0 19370.0 252.6 100.2 179.3 233.8 23.2 0.0613 1.24112 
438.0 199.1 4.516 17740.0 19730.0 253.4 100.4 177.0 234.0 22.8 0.0610 1. 235111 
440.0 194.8 4.417 18040.0 20080.0 254.2 100.6 174.7 234.4 22.4 0.0608 1.22954 
442.0 190.6 4.322 18340.0 20430.0 255.0 100.8 172.4 235.0 22.1 0.0605 1.22421 
444.0 186.6 4.232 18640.0 20770.0 255.8 101.0 170.2 235.8 21.8 0.0603 1.21916 
450.0 175.9 3.989 19510.0 21770.0 258.0 101. 7 163.7 238.8 21.1 0.0598 1.20557 

455.0 168.1 3.813 20220.0 22580.0 259.8 102.2 159.0 241. 9 20.6 0.0595 1.19579 
460.0 161.3 3.657 20900.0 23360.0 261.5 102.7 154.9 245.4 20.2 0.0593 1.18719 
465.0 155.1 3.518 21570.0 24130.0 263.2 103.2 151.5 249.0 19.9 0.0591 1.17957 
470.0 149.6 3.393 22230.0 24880.0 264.8 103.8 148.5 252.8 19.6 0.0591 1.17278 
475.0 144.7 3.281 22870.0 25610.0 266.4 104.4 146.1 256.5 19.4 0.0591 1.16668 
480.0 140.2 3.179 23510.0 26340.0 267.9 105 0 144.0 '602 19, , 0,0592 1.1611/\ 
485.0 136.1 3.086 24140.0 27060.0 269,4 105.6 142.3 263.9 19.1 0.0593 1.15614 
490.0 132.3 3.001 24760.0 27760.0 270.8 106.2 140.9 267.5 18.9 0.0594 1.15154 
495.0 128.9 2.922 25380.0 28460.0 272.2 106.8 139.8 271.1 18.8 0.0596 1.14732 
500.0 125.6 2.849 26000.0 29160.0 273.6 107.5 138.8 274.6 18.8 0.0599 1.14342 

505.0 122.7 2.781 26620.0 29850.0 275.0 108.2 138.1 278.0 18.7 0.0602 1.13980 
510.0 119.9 2.718 27230.0 30540.0 276.4 10S.S 137.5 281.3 18.6 0.0605 1.13642 
520.0 114.S 2.603 28450.0 31910.0 279.0 110.2 136.7 287.7 18.6 0.0612 1.13032 
530.0 110.3 2.501 29680.0 33280.0 281.6 111.6 136.3 293.9 18.6 0.0620 1.12492 
540.0 106.2 2.409 30900.0 34640.0 284.2 113.0 136.2 299.8 18.6 0.0629 1.12009 
550.0 102.6 2.326 32130.0 36000.0 286.7 114.5 136.3 305.4 18.6 0.0639 1.11574 
560.0 99.26 2.251 33370.0 37370.0 289.1 115.9 136.7 310.8 18.6 0.0649 1.11180 
570.0 96.21 2.182 '34610.0 38730.0 291.6 117.3 137.2 316.1 18.7 0.0660 1.10819 
~RO.O 9].40 ':1.. Ill! ~"R/\O.O 40110 .. 0 291.9 111L R 137.8 321.1 lR.8 0.01172 1.10487 
590.0 90.80 2.059 37120.0 41490.0 296.3 120.2 138.5 326.0 18.9 0.0684 1.10181 

600.0 88.38 2.004 38390.0 42880.0 298.6 121. 6 139.3 330.8 19.0 0.0.696 1.09896 

10.00 MPa isobar 

86.408 735.2 16.67 -21850.0 -21250.0 83.02 59.53 84.07 2176.0 11300.0 0.213 2.09289 
200.0 623.6 14.14 -12020.0 -11310.0 156.1 61.43 92.38 1425.0 313.0 0.155 1.87557 
250.0 571.5 12.96 -7268.0 -6496.0 177.5 66.70 100.7 1133.0 179.0 0.125 1.78529 
260.0 560.5 12.71 -6265.0 -5478.0 181.5 68.05 102.9 1076.0 163.0 0.120 1.76673 
280.0 537.5 12.19 -4194.0 -3374.0 189.3 70.96 107.7 962.5 135.0 0.110 1.72857 
300.0 512.9 11.63 -2027.0 -1167.0 196.9 74.12 113.2 851.2 112.0 0.101 1.68849 
320.0 486.1 11.02 253.5 1161.0 204.4 77.49 119.7 741. 7 93.8 0.0929 1.64564 
340;0 456.2 10.35 2664.0 3630.0 211.9 81.03 127.5 634.5 77.9 0.0853 1.59890 
360,0 422.1 9.572 5227.0 6272.0 219.5 84.76 137.1 530.2 64.0 0.0789 1.54672 
370.0 402.9 9.137 6576.0 7671.0 223.3 86.71 142.9 479.4 57.7 0.0971 1.51793 

380.0 382.0 8.662 7977.0 9132.0 227.2 ' 88.12 149.5 430.0 51.7 0.0771 1.48688 
385.0 370.7 8.406 8699.0 9889.0 229.2 89.75 153.3 406.0 48.8 0.0764 1.47039 
390.0 358.9 8.138 9436.0 10660.0 231.2 90.80 157.2 382.7 46.0 0.0759 1. 45321 
395.0 346.4 7.856 10190.0 11460.0 233.2 91.87 161.4 360.3 43.2 0.0753 1.43530 
400.0 333.4 7.561 10960.0 12280.0 235.3 92.95 165.7 339.2 40.6 0.0745 1. 41671 
410.0 305.8 6.934 12530.0 13980.0 239.5 95.12 173.5 302.5 35.7 0,0721 1.37784 
420.0 277.1 6.284 14150.0 15740.0 243.7 97.19 178.4 275.4 31.5 0.0690 1.33834 
425.0 263.0 5.965 14960.0 16630.0 245.8 98.13 179.2 265.9 29.6 0.0675 1.31920 
430.0 249.4 5.656 15760.0 17530.0 247.9 99.00 178.7 258.8 28.0 0.0662 1.30093 
435.0 236.5 5.364 16550.0 18420.0 250.0 99.79 177.2 253.9 26.6 0.0651 1.28380 

440.0 224.5 5.092 17330.0 19300.0 252.0 100.5 174.6 251.0 25.4 0.0641 1. 26800 
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: 1 (. iL /I. YOUNGLOVE AND J. F. ELY 

11"'1 uOllhysicaJ properties of propane Continued 

)'['\I(.il)! Density E Ii 5 Cv Cp Sound Visco Therm. Die!. 

r. mol/urn' J/muI J/",ol J/(uIOI-K) J/(lIIul'K) mi. W/(ul'K) CUUM. 

445.0 213.5 4.842 18100.0 20160.0 253.9 101.2 171.4 249.6 24.4 0.0634 1 .25360 
450.0 203.5 4.614 18850.0 21010.0 255.8 101.8 ]67.8 249.5 23.5 0.0628 1.24060 
1155.0 194.1. 11.408 19570.0 21840.0 257.7 102.4 1611.1 250.4 22.8 0.0624 1.2'2893 
460.0 186.2 4.222 20290.0 22650.0 259.4 103.0 160.5 252.0 22.2 0.0621 1.21848 
465.0 178.8 4.055 20980.0 23450.0 261.2 103.5 157.2 254.3 21. 7 0.0619 1. 20912 
470.0 172.1 3.904 21660.0 24230.0 262.8 104.1 154.1 256.9 21.3 0.0617 1.20071 
475.0 166.1 3.767 22340.0 24990.0 264.4 104.7 151.5 259.8 21.0 0.0617 1.19314 
480.0 160.6 3.643 23000.0 25740.0 266.0 105.3 149.1 262.9 20.7 0.0617 1.18630 
485.0 155.6 3.529 23650.0 26480.0 267.5 105.9 147.1 266.1 20.4 0.0617 1.18007 

490.0 151.0 3.425 24290.0 27210.0 269.0 106.5 145.4 269.3 20.2 0.0618 1.17440 
495.0 146.8 3.330 24930.0 27940.0 270.5 107.2 143.9 272.6 20.0 0.0620 1.16919 
500.0 142.9 3.241 25570.0 28650.0 272.0 107.8 142.7 275.9 19.9 0.0622 1.16439 
505.0 139.3 3.159 26200.0 29360.0 273.4 108.5 141.7 279.1 19.8 0.0624 1.15996 
510.0 136.0 3.083 26830.0 30070.0 274.8 109.1 140.8 282.3 19.7 0.0626 1. 15585 
520.0 129.9 2.945 28080.0 31470.0 277.5 110.5 139.6 288.6 19.5 0.0632 1.14843 
5,0.0 1J4 5 ? 823 29320 0 32860 0 ::180 1 111 8 138 8 294 7 19.d o 0639 1 1<119? 
540.0 119.7 2.715 30570.0 34250.0 282.7 113.2 138.5 300.5 19.4 0.0647 1.13614 
550.0 115.4 2.617 31810.0 35630.0 285.3 114.7 138.4 306.2 19.3 0.0656 1.13096 
560.0 111.5 2.529 33060.0 37020.0 287.8 116.1 138.5 311.1 19.3 0.0665 1.12628 

570.0 107.9 2.448 3432().Q 38400.0 290.2 117.5 138.3 316.9 19.3 0.0675 1.12202 
580.0 104.7 2.374 35580.0 39790.0 292.6 118.9 139.3 322.0 19.4 0.0685 1.11812 
590.0 101.7 2.305 36850.0 41190.0 295.0 120.3 139.9 327.0 19.4 0.0696 1.11454 
600.0 98.86 2.242 38130.0 42590.0 297.4 121.7 140.5 331.8 19.5 0.0708 1.11122 

11.00 MPa isobar 

86.49a 735.4 16.68 -21850.0 -21190.0 83.03 59.60 84.09 2177.0 11300.0 0.213 2.09317 
200.0 624.3 14.16 -12040.0 -11260.0 156.0 61.46 92.29 1432.0 316.0 0.156 1.87677 
250.0 572.7 12.99 -7302.0 -6455.0 177.4 66.74 100.5 1142.0 181.0 0.126 1.78716 
260.0 561.8 12.74 -6303.0 -5440.0 181.4 68.08 102.6 1085.0 164.0 0.121 1. 76879 
280.0 539.1 12.23 -4242.0 -3342.0 189.1 70.99 107.3 973.7 137.0 0.111 1.73112 
300.0 515.0 11. 68 -2086.0 -1144.0 196.7 74.14 112.6 864.3 114.0 0.102 1.69173 
320.0 488.8 11.08 176.3 1169.0 204.2 77.49 118.8 757.2 95.6 0.0939 1.64988 
340.0 460.0 10.43 2561.0 3615.0 211.6 81.01 126.0 653.1 79.8 0.0865 1.60465 
360.0 427.6 9.696 5084.0 6219.0 219.0 84.68 134.6 552.9 66.1 0.0801 1.55489 
370.0 409.7 9.290 6405.0 7589.0 222.8 86.58 139.5 504.6 59.9 0.0918 1.52788 

350.0 390.4 1l.1l:53 7768.0 9011.0 226.6 88.:53 144.9 4:58.1 ~4.J 0.0774 J .49919 
390.0 369.6 8.381 9177.0 10490.0 230.4 90.52 150.9 413.7 48.7 0.0762 1.46865 
400.0 347.1 7.872 10630.0 12030.0 234.3 92.56 157.3 372.7 43.6 0.0754 1.43619 
410.0 323.2 7.329 12130.0 13630.0 238.3 94.61 163.3 336.6 38.9 0.0740 1.40209 
420.0 298.2 6.763 13670.0 15290.0 242.3 96.61 168.1 307.5 34.8 0.0719 1.36721 
430.0 273.3 6.198 15210.0 16990.0 246.3 98.50 170.5 286.4 31.2 0.0694 1.33301 
435.0 261. 3 5.925 15980.0 17840.0 248.2 99.37 170.6 278.8 29.7 0.0683 1.31671 
440.0 249.7 5.662 16750.0 18690.0 250.2 100.2 170.0 273.0 28.4 0.0673 1.30117 
445.0 238.7 5.413 17510.0 19540.0 252.1 101.0 168.8 268.9 27.2 0.0665 1.28655 
450.0 228.4 5.179 18260.0 20380.0 254.0 101. 7 167.0 266.1 26.1 0.0657 1.27291 

455.0 218.7 4.961 18990.0 21210.0 255.8 102.4 164.9 264.6 25.2 0.0652 1.26032 
460.0 209.9 4.759 19720.0 22030.0 257.6 103.0 162.4 264.2 24.5 0.0647 1.24875 
465.0 201.7 4.573 20430.0 22830.0 259.3 103.6 159.9 264.5 23.8 0.0644 1.23817 
470.0 194.1 4.403 21130.0 23630.0 261.0 104.3 157.5 265.6 23.2 0.0642 1.22852 
475.0 187.3 4.246 21820.0 24410.0 262.7 104.9 155.1 267.2 22.7 0.0641 1.21912 
480.0 180.9 4.103 22500.0 25180.0 264.3 105.5 152.9 269.2 22.3 0.0640 1.21170 
485.0 175.1 3.912 23170.0 25940.0 265.9 106.1 150.9 271.5 22.0 0.0640 1.20436 
490.0 169.8 3.850 23830.0 26690.0 267.4 106.8 149.1 274.0 21.7 0.0640 1.19765 
495.0 164.9 3.739 24490.0 27430.0 268.9 107.4 147.5 276.7 21.4 0.0641 1.1914a 
500.0 160.3 3.636 25140.0 28160.0 270.4 108.0 146.1 279.4 21.2 0.0643 1.18579 

505.0 156.1 3.540 25780.0 28890.0 271.8 108.7 144.9 282.3 21.0 0.0644 1.18054 
510.0 152.2 3.451 26420.0 29610.0 273.3 109.4 143.9 285.2 20.8 0.0646 1..17567 
515.0 148.5 3.368 27060.0 30330.0 274.7 110.0 143.0 288.1 20.7 0.0649 1.17114 
520.0 145.1 3.290 27700.0 31040.0 276.0 110.7 142.3 291.0 20.5 0.0651 1.16691 
530.0 138.8 3.148 28970.0 32460.0 278.7 112.1 141.3 296.8 20.4 0.0657 1.15924 
540.0 133.3 3.022 30230.0 33870.0 281.4 113.4 140.6 302.4 20.2 0.066-1 1.15246 
550.0 128.3 2.909 31490.0 35270.0 284.0 114.8 140.3 308.0 20.1 0.0672 1.14641 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 717 

Thermophysica\ properties of propane - Continued 

T Density Denfiity H Sound 

K kg/m3 molldm3 limo! J/mo] J/(mo]'K) J!(mo!'K) m/s pPa-s W/(m'K) Canst. 

560.0 123.8 2.808 32760.0 36680.0 286.5 116.2 140.3 313.4 20.1 0.0681 1. l4097 
570.0 119.7 2.715 34030.0 380S0.0 289.0 117.6 140.4 31S.6 20.0 0.0690 1.13603 
580.0 116.0 2.630 35300.0 39490.0 291.4 119.1 140.8 323.7 20.0 0.0699 1.13153 

590.0 112.5 2.552 36590.0 40900.0 293.8 120.5 141.2 328.6 20.1 0.0709 1.12739 
600.0 109.3 2.479 37870.0 42310.0 296.2 121.9 141.8 333.4 20.1 0.0720 1.12358 

12.00 MPa isobar 

86.5Sa 735.6 16.68 -21850.0 -21130.0 83.04 59.68 84.11 2179.0 11300.0 0.213 2.09345 
200.0 625.0 14.17 12060.0 11210.0 155.9 61.50 92.20 1438 0 319.0 0.IS6 I.R7795 
250.0 573.8 13.01 -7337.0 -6414.0 177.2 66.77 100.3 1150.0 183.0 0.127 1.78899 
260.0 563.0 12.77 -6341.0 -5401.0 181.2 68.11 102.4 1094.0 166.0 0.122 1.77081 
280.0 540.7 12.26 -4288.0 -3310.0 189.0 7t.Ol 106.9 984.6 138.0 0.112 1.73361 
300.0 517.0 11. n -2144.0 -1121.0 196.5 74.16 112 .1 877.0 116.0 0.103 1. "69486 
320.0 491.4 11.14 102.6 1179.0 203.9 77 .49 118.0 772 .1 97.3 0.0948 1.65392 
340.0 463.5 10.51 2464.0 3606.0 211. 3 80.99 124.8 670.7 81.6 0.0876 1.61004 
360.0 432.5 9.808 4954.0 6177.0 218.6 84.62 132.5 574.0 68.1 0.0812 1.56234 
380.0 397.7 9.018 7584.0 8915.0 226.0 88.39 141.5 483.4 56.4 0.0779 1.50991 

390.0 378.6 8.585 8956.0 10350.0 229.8 90.32 146.4 441.4 51.1 0.0767 1.48168 
400.0 358.3 8.124 10370.0 11840.0 233.5 92.28 151.5 402.3 46.2 0.0760 1.45209 
410.0 336.8 7.638 11810.0 13380~0 237.3 94.24 156.4 367.3 41.7 0.0752 1.42134 
420.0 314.6 7.134 13290.0 14970.0 241.2 96.19 160.6 337.7 37.6 0.0739 1.38994 
430.0 292.2 6.626 14780.0 16590.0 245.0 98.07 163.~ 314.3 34.1 0.0720 1.3587.:1 
440.0 270.3 6.130 16270.0 18230.0 248.7 99.82 164.5 297.4 31.1 0.0701 1.32883 
450.0 249.8 5.664 17760.0 19870.0 252.4 101.4 163.8 286.4 28.7 0.0685 1.30118 
455.0 240.2 5.447 18490.0 20690.0 254.2 102.2 162.8 282.8 27.7 0.0679 1.28844 
460.0 231.2 5.242 19210.0 21500.0 256.0 102.9 161.5 280.4 26.8 0.0673 1.27647 
465.0 222.7 5.049 19'13U.U 2:l31U.U 251.8 103.6 160.0 278.9 26.0 0.0669 1.26,531 

470.0 214.7 4.869 20640.0 23100.0 259.5 104.3 158.4 278.3 25.2 0.0666 1.25493 
475.0 207.3 4.701 21340.0 23890.0 261.1 105.0 156.6 278.3 24.6 0.0664 1.24532 
480.0 200.4 4.545 22030.0 24670.0 262.8 105.6 154.9 279.0 24.1 0.0662 1.23644 
485.0 194.0 4.400 22710.0 25440.0 264.4 106.3 153.2 280.1 23.6 0.0661 1.22823 
490.0 188.1 4.265 23390.0 26200.0 265.9 106.9 151.6 281.6 23.2 0.0661 1.22065 
495.0 182.6 4.140 24060.0 26950.0 267.4 107.6 150.1 283.4 22.9 0.0661 1. 21365 
500.0 177.4 4.024 24720.0 27700.0 268.9 108.2 148.8 285.5 22.6 0.0662 1.20716 
505.0 17'2.7 3.916 '25380.0 lS440.0 270.4 108.9 1.:\7 5 187 7 22 3 0.066& 1.?011S 
510.0 168.2 3.815 26030.0 29180.0 271.9 109.5 146.5 290.1 22.0 0.0665 1.19557 
515.0 164 .1 3.721 26680.0 29910.0 273.3 110.2 145.6 292.6 21.8 0.0667 1.19036 

520.0 160.2 3.632 27330.0 30630.0 274.7 110.9 144.8 295.1 21.7 0.0669 1.18551 
:530.0 1:53.1 3.472 2~620.0 32070.0 277.4 112.2 14,J.,5 300.,J 21.4 0.067.5 1.17670 
540.0 146.8 3.329 29900.0 33510.0 280.1 113.6 142.7 305.6 21.1 0.0681 1.16892 
550.0 141.1 3.201 31180.0 34930.0 282.7 115.0 142.2 310.8 21.0 0.0688 1.16199 
560.0 136.1 3.086 32460.0 36350.0 285.3 116.4 142.0 316.0 20.9 0.0696 1.15576 
570.0 131.4 2.981 33740.0 37770.0 287.8 117.8 142.0 321.1 20.8 0.0704 1.15014 
580;0 127.2 2.885 35030.0 39190.0 290.3 119.2 142.2 326.1 20.7 0.0713 1.14501 
590.0 123.4 2.797 36320.0 40610.0 292.7 120.6 142.5 330.9 20.7 0.0722 1.14032 
600.0 119.8 2.716 37620.0 42040.0 295.1 122.0 143.0 335.6 20.7 0.0732 1.13601 

14.00 MFa isobar 

86.77a 736.0 16.69 -21850.0 -21010.0 83.05 59.81 84.14 2181.0 11400.0 0.214 2.09400 
200.0 626.5 14.21 -12100.0 -11120.0 155.6 61.57 92.02 1450.0 324.0 0.157 1.88027 
2"'0.0 ,576.1 13.06 -7403.0 -6331.0 177.0 66.84 99.92 1167.0 187.0 0.128 1.79256 
300.0 520.8 11. 81 -2254.0 -1069.0 196.1 74.20 111.1 901.2 119.0 0.105 1.70082 
320.0 496.3 11.25 -36.1 1208.0 203.5 77.51 116.6 800.3 101.0 0.0967 1.66150 
340.0 470.0 10.66 2286.0 3600.0 210.7 80.97 122.7 703.6 85.0 0.0897 1.61992 
360.0 441.3 10.01 4720.0 6119.0 217.9 84.54 129.3 612.4 71.7 0.0835 1.57557 
380.0 410.0 9.297 7270.0 8776.D 225.1 88.20 136.5 528.2 60.4 0.0793 1.52805 
390.0 393.2 8.917 8590.0 10160.{) 228.7 90.06 140.2 489.5 55.3 0.0778 1.50307 
400.0 375.8 8.521 9937.0 11580.0 232.3 91.92 143.9 453.4 50.6 0.0771 1.47734 

420.0 339.1 7.689 12710.0 14530.0 239.5 95.65 150.8 391.3 42.5 0.0763 1.42428 
440.0 301.5 6.837 15550.0 17600.0 246.6 99.24 155.4 346.1 36.0 0.{)744 1. 37141 
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718 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of propane - Continued 

T Density Density E H S Cv C p Sound Visco Therm. Diel. 

K kg/m3 rno1/dm 3 llmo1 llmol Jl(mo;'K) 11(mol'K) m/s .IlPa'S W/(m'K) Con st. 

450.0 283.3 6.424 16980.0 19160.0 250.1 100.9 156.4 330.4 33.3 0.0731 1.34628 
460.0 265.9 6.030 18400.0 20720.0 253.5 102.6 156.6 319.0 31.1 0.0720 1.32265 
470.0 249.7 5.663 19810.0 22280.0 256.9 104.1 155.9 311.2 29.3 0.0711 1.30090 
480.0 234.9 5.327 21210.0 23840.0 260.2 105.6 154.6 306.7 27.7 0.0704 1.28120 
485.0 228.0 5.171 21900.0 24610.0 261. 8 106.3 153.9 305.4 27.1 0.0702 1.27214 
490.0 221.5 5.023 22590.0 25380.0 263.4 107.0 153.0 304.7 26.5 0.0701 1.26359 
495.0 215.3 4.883 23270.0 26140.0 264.9 107.7 152.1 304.4 26.0 0.0700 1.25554 
.500.0 209.:; 4.7.51 239.50.0 26900.0 266.4 108.4 1.51.3 304.7 2.5 . .5 0.0699 1.24797 

510.0 198.8 4.508 25300.0 28400.0 269.4 109.7 149.6 306.2 24.7 0.0700 1.23416 
520.0 189.3 4.292 26630.0 29890.0 272.3 111. 1 148.1 308.7 24.1 0.0703 1.22197 
530.0 180.8 4.100 27950.0 31360.0 275.1 112.5 146.9 312.1 23.6 0.0707 1.21117 
540.0 173.2 3.927 29260.0 32830.0 277.8 113.9 146.0 315.9 23.2 0.0712 1.20157 
550.0 166.3 3.772 30570.0 34290.0 280.5 115.3 145.3 320.0 22.8 0.0717 1.19299 
560.0 160.1 3.632 31880.0 35740.0 283.1 116.6 144.9 324.3 22.6 0.0724 1.18527 
570.0 154.5 3.504 33190.0 37180.0 285.7 118.0 144.7 328.8 22.4 0.0731 1.17829 
580.0 149.4 3.388 34500.0 38630.0 288.2 119.4 144.7 333.2 22.2 0.0738 1.17194 
590.0 144.7 3.281 35810.0 40080.0 290.7 120.8 14~.9 337.7 22.1 0.0747 1.16615 
600.0 140.4 3.183 37130.0 41530.0 293.1 122.2 145.2 342.1 22.1 0.0755 1. 16083 

16.00 MFa isobar 

86.95a 736.4 16.70 -21850.0 -20890.0 83.07 59.94 84.17 2184.0 11500.0 0.214 2.09454 
200.0 627.9 14.24 -12140.0 -11020.0 155.4 61.64 91. 85 1463.0 329.0 0.158 1.88255 
250.0 578.2 13.11 -7467.0 -6247.0 176.7 66.91 99.56 11R4.0 190.0 0.129 1.79601 
300.0 524.3 11.89 -2358.0 -1013.0 195.7 74.25 110.3 924.3 122.0 .0.106 1.70643 
320.0 500.8 11.36 -164.6 1244.0 203.0 77 .54 115.4 826.7 104.0 0.0984 1.66852 
340.0 475.8 10.79 2125.0 3608.0 210.2 80.97 121.0 733.8 88.2 0.0916 1.62885 
360.0 449.0 10.18 4514.0 6086.0 217.3 84.50 126.9 646.9 75.1 0.0856 1.58711 
380.0 420.2 9.528 7006.0 8685.0 224.3 88.09 133.0 567.4 64.0 0.0811 1.54318 
400.0 389.4 8.831 9595.0 11410.0 231.3 91.72 139.1 496.9 54.5 0.0783 1. 49721 
420.0 357.1 8.097 12270.0 14250.0 238.2 95.33 144.7 437.4 46.5 0.0776 1.44995 

440.0 324.1 7.351 15010.0 \7190.0 245.0 98.87 149.1 391.2 40.1 0.0771 1.40291 
460.0 292.2 6.626 17780.0 20200.0 251.7 102.2 151.5 359.0 35.0 0.0756 1.35832 
470.0 277 .1 6.284 19170.0 21720.0 255.0 103.8 152.0 347.9 33.0 0.0749 1.33764 
480.0 262.9 5.961 20550.0 23240.0 258.2 105.4 152.0 339.7 31.2 0.0742 1.31833 
490.0 249.6 5.660 21930.0 24750.0 261. 3 106.9 151.6 334.1 29.8 0.0737 1.30048 
500.0 237.3 5.381 23290.0 26270.0 264.4 108.4 150.9 330.6 28.5 0.0734 1.28415 
510.0 226.0 5.126 24650.0 27770.0 267.4 109.8 150.2 328.9 27.5 0.0733 1. 26930 
520.0 215.7 4.892 26000.0 29270.0 270.3 111.2 149.3 328.6 26.6 0.0734 1.25587 
530.0 206.4 4.680 27340.0 30760.0 273.1 112.6 148.6 329.6 25.9 0.0737 1.24374 
540.0 197.9 4.487 28670.0 32240.0 275.9 114.0 147.9 331.4 25.4 0.0740 1.23278 

550.0 190.1 4.312 30010.0 33720.0 278.6 115.4 147.4 333.8 24.9 0.0744 1.22288 
560.0 183.1 4.152 31330.0 35190.0 281.2 116.8 147.0 336.8 24.5 0.0750 1. 21391 
570.0 176.6 4.006 32660.0 36660.0 283.8 118.2 146.8 ·340.1 24.1 0.0756 1.20576 
580.0 170.7 3.872 33990.0 38120.0 286.4 119.6 146.7 343.7 23.9 0.0762 1.19832 
590.0 165.3 3.748 35320.0 39590.0 288.9 121.0 146.8 347.4 23.7 0.0770 1.19151 
600.0 160.3 3.635 36660.0 41060.0 291.4 122.4 147.0 351.2 23.5 0.0777 1.18525 

18.00 MFa isobar 

87.14a 736.8 16.71 -21850.0 -20770.0 83.08 60.07 84.20 2187.0 11500.0 0.214 2.09509 
200.0 629.3 14.27 -12180.0 -10920.0 155.2 61.71 91.69 1475.0 334.0 0.160 1.88478 
250.0 580.3 13.16 -7530.0 -6162.0 176.4 66.97 99.22 1200.0 194.0 0.131 1.79935 
300.0 :'27.7 11.97 -2457.0 -952,.5 19:'.4 74.30 109.6 946.2 12'.0 0.108 1.711n 
320.0 505.0 11.45 -284.6 1287.0 202.6 77.58 114.4 851.6 107.0 0.100 1.67505 
340.0 481.1 10.91 1977.0 3627.0 209.7 80.99 119.6 762.0 91.2 0.0934 1.63700 
400.0 400.7 9.086 9308.0 11290.0 230.4 91.60 135.8 535.2 57.9 0.0798 1. 51372 
420.0 371.4 8.422 11920.0 14050.0 237.2 95.15 140.6 477.9 50.1 0.0788 1.47052 
440.0 341.7 7.749 14590.0 16910.0 243.8 98.63 144.7 431. 8 43.6 0.0787 1.42768 
460.0 312.7 7.091 17290.0 19830.0 250.3 102.0 147.5 397.3 38.5 0.0783 1.38661 

470.0 298.8 6.775 18660.0 21310.0 253.5 103.6 148.4 384.2 36.3 0.0778 1.36720 
480.0 285.4 6.472 20020.0 22800.0 256.6 105.2 149.0 373.7 34.5 0.0774 1.34876 
490.0 272.7 6.183 21380.0 24290.0 259.7 106.8 149.3 365.6 32.9 0.0769 1.33138 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 719 

ThermophysicaJ properties or propane - Continued 

T Density Density E 11 S C" Cp Sound Vise. Therm. Die!. 

K kg/m3 molldm 3 J/mol J/mol Jl(rnol'K) J/(mol'K) mls /.tPa·s W/(m'K) Const. 

500.0 260.6 5.911 22740.0 25790.0 262.7 108. J 149.4 359.5 31.5 0.0766 J .31514 
510.0 249.4 5.656 24100.0 27280.0 265.7 109.8 149.3 355.3 30.2 0.0764 1.30006 
520.0 238.9 5.419 25450.0 28770.0 268.6 111. 3 149.1 352.6 29.2 0.0764 1.28614 
530.0 229.2 5.199 26800.0 30260.0 271.4 112.7 148.8 351.2 28.3 0.0765 1.27333 
540.0 220.3 4.995 28140.0 31750.0 274.2 114.1 148.6 351.0 27.6 0.0767 1.26159 
550.0 212.0 4.808 29490.0 33230.0 276.9 ] 15.5 148.3 351.6 27.0 0.0770 1.25082 
560.0 204.4 4.635 30830.0 34720.0 279.6 117.0 148.2 353.0 26.4 0.0774 1.24095 

570.0 197.3 4.475 32170.0 362qO.O 282.2 118.4 148.1 354.9 26.0 0.0779 1.23190 
580.0 190.8 4.327 33520.0 37680.0 284.8 119.8 148.1 357.3 25.6 0.0785 1.22358 
590.0 184.8 4.191 34860.0 39160.0 287.3 121.1 148.2 360.0 25.3 0.0791 1.21592 
600.0 179.2 4.064 36210.0 40640.0 2119.5 122.5 141L 4 362.9 2.5.0 0.0798 1.2088.5 

20.00 MPa isobar 

87.32a 737.2 16.72 -21850.0 -20650.0 83.10 60.19 84.23 2190.0 11600.0 0.214 2.09563 
100.0 724.8 16.44 -20790.0 -19580.0 94.58 60.57 85.00 2099.0 4540.0 0.211 2.06877 
200.0 630.6 14.30 -12220.0 -10820.0 155.0 61.78 91.54 1487.0 339.0 0.161 1.88697 
250.0 582.3 13.21 -7590.0 -6075.0 \76.2 67.04 98.92 1216.0 197.0 0.132 1.80259 
300.0 530.9 12.04 -2550.0 -888.8 10'5.0 74.35 108.9 '167.2 128.0 0.100' 1.71670' 
350.0 474.1 10.75 2991.0 4851.0 212.7 82.74 120.9 747.1 87.4 0.0922 1.62576 
360.0 461.9 10.47 4163.0 6073.0 216.2 84.48 123.4 707.7 81.2 0.0895 1.60669 
380.0 436.6 9.901 6572.0 8592 .0 223.0 88.00 128.4 634.5 70.2 0.0848 1.56774 
400.0 410.3 9.304 9059.0 11210.0 229.7 91.53 133.3 569.7 6}.0 0.0814 1.52792 
4:50.1) .342.6 7./69 1:5:560.0 1111.30.0 246.u lUO.2 143.U 449.:5 44.1 0.\1601 ( .4Z671 

460.0 329.3 7.468 16890.0 19570.0 249.1 101.9 144.4 432.9 41.6 0.0801 1.40984 
480.0 303.8 6.890 19580.0 22480.0 255.3 105.1 146.4 406.9 37.5 0.0799 1. 37407 
490.0 291.8 6.617 20930.0 23950.0 258.3 106.7 147.1 397.1 35.7 0.0796 1.35737 
500.0 280.3 6.355 22270.0 25420.0 261.3 108.2 147.6 389.2 34.2 0.0794 1.34155 
510.0 269.3 6.107 23620.0 26900.0 264.3 109.8 148.0 383.1 32.9 0.0792 1. 32666 
520.0 259.0 5.873 24980.0 28380.0 267.1 111.3 148.2 378.5 31.7 0.0791 1.31271 
530.0 249.3 5.653 26330.0 29860.0 270.0 112.7 148.3 375.2 30.7 0.0791 1.29969 
"i40.0 ?40. :1: "i.4d6 27670 0 ,13S0 0 171 7 11<1 ') 1<184 373.1 29.8 0.0793 1.28758 
550.0 131. 7 5.253 .29020.0 32830.0 275.5 115.6 148.5 372.1 29.1 0.0795 1.27633 
560.0 223.7 5.073 30380.0 34320.0 278.1 117.1 148.6 311.9 28.4 0.0798 1.26591 

570.0 216.3 4.906 31730.0 35800.0 280.8 118.5 148.7 372.4 27.9 0.0802 1.25626 
580.0 209.4 4.749 33080.0 372<)0.0 283 . .3 119.9 148.9 373.4 27.4 0.OB07 1.24731 
590.0 203.0 4.604 34440.0 38780.0 285.9 121.3 149.1 375.0 27.0 0.0812 1.23901 
600.0 197.0 4.468 35800.0 40270.0 288.4 122.7 149.4 377.0 26.6 0.0818 1.23131 

25.00 MPa isobar 

87.78a 738.2 16.74 -21840.0 -20350.0 83.14 60.46 84.31 2199. 11700.0 0.215 2.09697 
200.0 633.9 14.37 -12320.0 -10580.0 154.5 61.94 91. t 9 1516.0 352.0 0.163 1.89227 
300.0 538.3 12.21 -2765.0 ·716.9 194.2 74.49 107.6 1016.0 135.0 O. t 13 1.72842 
350.0 486.0 11.02 2659.0 4927.0 211.6 82.82 118.3 809.5 94.1 0.0964 1.64404 
400.0 429.7 9.745 8549.0 11110.0 228.1 91.49 129.0 644.4 67.9 0.0857 1.55679 
450.0 371.9 8.434 14830.0 17790.0 243.9 100.0 137.8 528.5 50.9 0.0827 1.47066 
460.0 360.6 8.178 16120.0 19180.0 246.9 101.7 1~9.2 51!. 3 48.4 0.0830 1.45421 
480.0 338_6 7.679 18730.0 21990.0 252.9 105.0 141.1 482.4 43.9 0.0838 1.42261 
500.0 317.8 7.206 21370.0 24840.0 258.7 108.2 143.7 460.1 40.3 0.0843 1.39307 
520.0 298.3 6.764 24040.0 27740.0 264.4 111. 3 145.4 443.7 37.4 0.0846 1.36587 

540.0 280.3 6.356 26720.0 30660.0 269.9 114.3 146.8 432.2 35.1 0.0848 1.34116 
560.0 263.9 5.985 29430.0 33600.0 275.2 117.2 148.0 424.7 33.2 0.0852 1.31892 
580.0 249.1 5.649 32150.0 36580.0 280.5 120.1 149.1 420.6 31.7 0.0857 1.29904 
600.0 235.8 5.347 34890.0 39570.0 285.5 122.9 150.2 419.0 30.6 0.0865 1.28135 

30.00 MPa isobar 

88.24a 739.2 16.76 -21830.0 -20040.0 83.19 60.70 84.39 2210.0 11900.0 0.216 2.09828 
200.0 637.0 14.45 -12410.0 -10330.0 154.0 62.11 90.88 1544.0 365.0 0.166 1. 89734 
300.0 545.0 12.36 -2958.0 -530.7 193.5 74.64 106.5 1060.0 142.0 0.116 1.73890 
350.0 496.1 11.25 2376.0 5042.0 210.7 82.94 116.5 864.4 100.0 0.100 1.65961 
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ThermophysicaJ properties of propane Continued 

T Density Density E II S Cv C p Sound Visco Therm. Die!. 

K kg/m J molldmJ J/mo! J/mo! Jl(mo!'K) J/(moJ-K) m/s I-'Pa'S W/(m'K) Const. 

400.0 445.0 10.09 8142.0 11120.0 226.9 91.55 126.3 707.8 73.9 0.0897 1.57964 
450.0 393.5 8.923 14280.0 17650.0 242.2 100.1 134.6 595.3 56.7 0.0854 1.50194 
460.0 383.4 8.695 15550.0 19000.0 245.2 101.7 136.0 578.0 54.1 0.0854 1.48709 
480.0 363.8 8.250 18110.0 21750.0 251.1 105.0 138.7 547.9 49.5 0.0861 1.45841 
500.0 345.0 7.8.24 20710.0 24540.0 256.8 108.2 141.0 523.6 45.6 0.0872 1.43129 
520.0 327.2 7.419 23340.0 27380.0 262.3 111.3 143.1 504.4 42.5 0.0882 1.40590 

540.0 310.4 7.039 26000.0 30260.0 267.8 114.4 145.0 489.5 39.8 0.0889 1.38236 
560.0 294.8 6.685 28690.0 33180.0 273.1 117.4 146.7 478.4 37.7 0.0895 1.36070 
580.0 280.4 6.358 31410.0 36130.0 278.3 120.3 148.3 470.4 35.9 0.0900 1.34088 
600.0 267.1 6.057 34160.0 39110.0 283.3 123.1 149.8 465.1 34.4 0.0906 1.32282 

35.00 MPa isobar 

88.70a 740.2 16.79 -21830.0 -19740.0 83.23 60.91 84.47 2221.0 12000.0 0.216 2.09958 
200.0 640.0 14.51 12490.0 -la080.0 153.5 62.27 90.61 1570.0 378.0 0.169 1.9<J220 
300.0 551.1 12.50 -3134.0 -333.2 192.8 74.80 105.7 1101.0 148.0 0.119 1.74847 
400.0 457.6 10.38 7802.0 11170.0 225.8 91.66 124.4 763.6 79.4 0.0935 1.59869 
450.0 410.6 9.311 13840.0 17600.0 240.9 100.1 132.5 653.7 61.9 0.0884 1.52702 
460.0 401.4 9.103 15090.0 16930.0 243.9 101.6 13.1.9 bJb .;1 ::J").:l 0.U!!81 1.51332 
480.0 383.5 8.697 17610.0 21640.0 249.6 105.1 136.6 605.8 54.4 0.0884 1. 48679 
500.0 366.2 8.305 20180.0 24400.0 255.2 108.3 139.1 580.4 50.4 0.0893 1. 46153 
520.0 349.7 7.931 22790.0 27200.0 260.7 111.4 141.4 559.6 47.0 0.0906 1.43769 
540.0 334.1 7.576 25430.0 30050.0 266.1 114.5 143.5 542.7 44.1 0.0918 1.41534 

560.0 319.3 7.242 28110.0 32940.0 271.4 117.5 145.5 529.3 41.7 0.0927 1.39450 
580.0 305.5 6.928 30820.0 35870.0 276.5 120.5 147.4 518.9 39.7 0.0935 1. 37516 
600.0 292.6 6.635 33560.0 38840.0 281.5 123.3 149.2 511.0 38.0 0.0942 1.35729 

40.00 MPa isobar 

89.16a 741.1 16.81 -21820.0 -19440.0 83.28 61.10 84.55 2233.0 12200.0 0.217 2.10086 
150.0 686.4 15.56 -16810.0 -14240.0 127.7 60.24 86.48 1869.0 891.0 0.198 1.98801 
200.0 642.9 14.58 -12580.0 -9833.0 153.0 62.42 90.37 1596.0 391.0 0.171 1.90686 
300'.0 556.7 12.62 -3295.0 -126.8 192.2 74.97 105.0 1139.0 155.0 0.122 1.75730 
400.0 468.4 10.62 7508.0 11270.0 224.9 91. 80 122.9 813.7 84.4 0.0969 1.61511 
450.0 424.8 9.633 13470.0 17630.0 239.8 100.3 130.9 706.0 66.5 0.0916 1.54802 
460.0 416.3 9.441 14700.0 18940.0 242.7 101.9 132.4 688.6 63.8 0.0911 1.53521 
480.0 399.7 9.064 17200.0 21620.0 248.4 105.2 135.1 657.9 58.8 0.0908 1.51033 
500.0 383.6 8.700 19750.0 24340.0 254.0 108.4 137.7 631. 8 54.6 0.0914 1.48657 
520.0 368.2 8.350 22330.0 27120.0 259.4 111.6 140.1 609.9 51.1 0.0925 1.46400 

540.0 353.5 8.016 24960.0 29950.0 264.7 114.7 142.4 591.8 48.0 0.0939 1.44270 
560.0 339.5 7.699 27620.0 32820.0 270.0 117.7 144.5 576.8 45.5 0.0952 1.42268 
580.0 326.3 7.400 30320.0 35730.0 275.1 120.6 146.6 564.7 43.3 0.0962 1.40394 
600.0 313.9 7.117 33060.0 38680.0 280.1 123.5 148.6 555.1 41.4 0.0972 1.38644 

50.00 MPa isobar 

90.07a 743.0 16.85 -21800.0 -18840.0 83.39 61.41 84.70 2259.0 12400.0 0.219 2.10333 
150.0 690.4 15.66 16920.0 -13720.0 126.9 60.50 86.24 1912.0 952.0 0.202 1.99446 
200.0 648.4 14.70 -12730.0 -9328.0 152.1 62.73 89.95 1646.0 416.0 0.176 1. 91568 
300.0 566.7 12.85 -3584.0 306.6 191.0 75.30 103.9 1209.0 167.0 0.128 1.77321 
400.0 486.5 11.03 7019.0 11550.0 223.2 92 .13 121.0 901.8 93.5 0.103 1.64256 
450.0 447.7 10.15 12870.0 17800.0 237.9 100.6 128.8 797.5 74.9 O.()')77 1.58213 
500.0 411.1 9.323 19050.0 24420.0 251.9 108.8 135.8 722.4 62.3 0.0962 1.52661 
:'120.0 397.3 9.010 21610.0 27160.0 257.3 112.0 138.3 699.2 58.4 0.0966 1.50603 
540.0 384.0 8.709 24210.0 29950.0 262.5 115.1 140.8 679.4 55.1 0.0976 1.48643 
560.0 371.3 8.421 26850.0 32790.0 267.7 118.1 143.1 662.6 52.2 0.0989 1.46783 

580.0 359.2 8.146 29530.0 35670.0 272.7 121.1 145.4 648.3 49.7 0.100 1.45023 
600.0 347.7 7.884 32260.0 38600.0 277.7 123.9 147.6 636.4 47.5 0.102 1.43361 
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Thermophysical properties of propane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mol J/mo! J/(mo!'K) J/(mo!·K) mls /JPa-s W/(m'K) Const. 

60.00 MPa isobar 

90.99a 744.8 16.89 -21780.0 -18230.0 83.51 61.67 84.86 2287. 12600.0 0.220 2.10572 
150.0 694.2 15.74 -17010.0 -13200.0 126.1 60.75 86.04 1953.0 1020.0 0.206 2.00058 
200.0 653.5 14.82 -12870.0 -8820.0 151.3 63.03 89.62 1693.0 442.0 0.181 1.92391 
300.0 575.7 13.05 -3836.0 760.4 189.9 75.65 103.1 1271.0 178.0 0.134 1.78728 
400.0 501.2 11.37 6619.0 11900.0 221.9 92.49 119.7 978.0 102.0 0.109 1.66515 
450.0 465.8 10.56 12400.0 18080.0 236.4 101.0 127.4 876.5 82.4 0.103 1.60942 
500.0 432.5 9.808 18510.0 24630.0 250.2 109.2 134.5 801.2 69.0 0.101 1.55814 
520.0 419.8 9.521 21050.0 27350.0 255.6 112.4 137.2 777.3 64.9 0.101 1.53902 
540.0 407.7 9.245 23630.0 30120.0 260.8 115.5 139.7 756.5 61.3 0.102 1.52073 
560.0 395.9 8.978 26250.0 32930.0 265.9 118.5 142.2 738.4 58.2 0.103 1.50328 

580.0 384.7 8.723 28920.0 35800.0 270.9 121.5 144.5 722.8 55.4 0.104 1.48666 
600.0 373.9 8.478 31640.0 38720.0 275.9 124.4 146.8 709.4 53.0 0.105 1.47086 

80.00 MPa isobar 

92.61 a 748.3 16.97 -21740.0 -17030.0 a3.76 62.0a 1!:5.16 2346.0 13000.0 0.223 2.11021 
150.0 701.3 15.90 -17190.0 -12160.0 124.6 61.24 85.75 2032.0 1140.0 0.213 2.01193 
200.0 662.9 15.03 -13120.0 -7796.0 149.7 63.62 89.11 1780.0 493.0 0.191 1.93889 
300.0 591.0 13.40 -4260.0 1709.0 188.1 76.33 102.0 1380.0 200.0 0.145 1.81152 
400.0 524.8 11.90 5989.0 12710.0 219.6 93.21 118.1 1107.0 117.0 0.120 1.70140 
450.0 493.9 11.20 11670.0 18810.0 234.0 101. 7 125.8 1010.0 95.6 0.114 1.65200 
500.0 464.9 10.54 17700.0 25280.0 247.6 109.9 133.1 935.0 80.9 0.111 1.60654 
550.0 438.0 9.932 24050.0 32110.0 260.6 117.8 139.7 878.5 70.4 0.111 1.56513 
600.0 413.2 9.371 30710.0 39250.0 273.0 125.1 145.9 836.5 62.8 0.113 1.52776 

100.00 MPa isobar 

94.61a 751.6 17.04 -21690.0 -15830.0 84.04 62.42 85.47 2407.0 13300.0 0.226 2.11433 
150.0 707.8 16.05 -17340.0 -11110.0 123.3 61.72 8:;.:;:; 210:;.0 1280.0 0.220 2.02227 
200.0 671.3 15.22 -13330.0 -6762.0 148.3 64.20 88.77 1859.0 544.0 0.200 1.95228 
250.0 636.8 14.44 -9119.0 -2194.0 168.6 69.65 94.30 1648.0 321.0 0.176 1.88946 
300.0 604.0 13.70 -4607.0 2694.0 186.4 77.01 101.4 1474.0 221.0 0.155 1.83207 
350.0 572.9 12.99 260.2 7957.0 202.6 85.32 109.2 1331.0 165.0 0.140 1.77917 
400.0 :543.4 12.32 5503.U IJ6lU.U l17 .H '3.'3 117.l 1l14.0 130.0 0.129 1.73024 
450.0 515.6 11.69 11120.0 19670.0 232.0 102.4 124.9 1121.0 107.0 0.123 1.68504 
500.0 489.4 11.10 17090.0 26100.0 245.5 110.7 132.2 1047.0 91.4 0.120 1.64345 
550.0 465.0 10.55 23410.0 32890.0 258.5 118.5 139.1 989.9 79.9 0.119 1.60539 

600.0 442.5 10.03 30040.0 40000.0 270.9 125.9 145.5 945.6 71.3 0.121 1.57076 

aAt mE"lting linf:!o 

bAt liquid-vapor boundary 
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B. A. YOUNGLOVE AND J. F. ELY 

Appendix H: Thermophysical Properties of Isobutane 

Density 

Thermophysical properties of coexisting gaseous and liquid iso-butane 

Density 

molldrn3 
E 

J/mol 

H 

J/mol 

Sound 

mls 
Vise. Therm. Die!. 

Const. 

113.550a 0.00000 741.4 12.76 -23800.0 -23800.0 108.4 74.04 98.991727.09110.0 0.110 2.10788 
113. 550a 0.00000 0.0000 0.00000 3423.0 52180.0356.3 42.62 50.94 139.4 3.150.003041.00000 

115.0 0.00000740.0 12.73 -23660.0 -23660.0 109.7 74.08 99.261721.08300.0 0.111 2.10467 
115.0 0.00000 0.0000 0.00000 3483.0 38170.0 354.0 42.99 51. 30 140.1 3.18 0.00311 1.00000 

120.0 
120.0 

0.00000 735.1 
0.00000 0.0000 

12.65 
0.00000 

-23160.0 -23160.0 113.9 74.26 100.1 1699.0 6160.0 0.116 2.09373 
3701.0 15140.0 34G.l 44.32 52.G3 142.S 3.30 0.00333 1.00000 

125.0 0.00000 730.3 12.56 ·22660.0 -22660.0 118.0 74.47 100.9 1675.0' 4720.0 0.120 2.08297 
125.0 0.00000 0.0000 0.00000 3926.0 8548.0 339.0 45.65 53.96 145.4 3.42 0.00356 1.00000 

130.0 0.00000 725.5 12.48 -22150.0 -22150.0 122.0 74.75 101.6 1651.0 3710.0 0.124 2.07239 
130.0 0.00000 0.0000 0.00000 4157.0 6587.0 332.7 46.97 55.28 147.9 3.53 0.00380 1.00000 

135.0 0.00000 720.7 12.40 -21640.0 -21640.0 125.9 75.09 102.4 1627.0 2990.0 0.127 2.06196 
135.0 0.00000 0.0001 0.00000 4395.0 6068.0 327.0 48.26 56.58 150.5 3.64 0.00403 1.00000 

140.0 0.00001 715.8 12.32 -21130.0 -21130.0 129.6 75.48 103.2 1603.0 2460.0 0.130 2.05167 
140.0 0.00001 0.0002 0.00001 4640.0 6045.0 322.0 49.53 57.85 152.9 3.75 0.00428 1.00000 

145.0 
143.0 

0.00001 711.0 
0.00001 0.000' 

12.23 
0.00001 

-20610.0 -20610.0 133.2 75.n 104.1 1579.0 2050.0 0.132 2.04151 
4891.0 6209.0 317.4 50.77 .:59.09 1.:5.:5.4 3.66 0.004.:53 1.00000 

150.0 0.00002 706.2 12.15 -20080.0 -20080.0 136.8 76.39 104.9 1555.0 1740.0 0.134 2.03147 
150.0 0.00002 0.0010 0.00002 5147.0 6451.0 313.3 51.99 60.31 157.8 3.97 0.00478 1.00000 

1".0 0.0000' 701.4 12.07 -19~60.0 ·19~60.0 140.2 16.~~ 10.:5.8 1.:531.0 1490.0 0.136 2.021.:53 
155.0 0.00005 0.0020 0.00004 5410.0 6728.0 309.6 53.18 61.50 160.1 4.08 0.00504 1.00000 

160.0 O.OOOOS 696.6 11.98 -19030.0 -19030.0 143.6 77.40 106.8 1508.0 1300.0 0.137 2.01169 
160.0 0.00009 0.0036 0.00006 5678.0 7025.0 306.3 54.36 62.69 162.4 4.19 0.00530 1.00000 

165.0 0.00015 691.7 11.90 -18490.0 -18490.0 146.9 77.95 107.7 1484.0 1140.0 0.138 2.00194 
165.0 0.00015 0.0064 0.00011 5953.0 7334.0 303 .• 4 55.53 63.86 164.7 4.31 0.00557 1.00001 

170.0 0.00026686.9 11.82 -17950.0 -17950.0150.1 78.50108.7 1461.01000.0 0.138 1.99226 
170.0 0.00026 0.0107 0.00019 6232.0 76.:52.0 300.', !lo.69 O;:'.Oj 166.9 4.42 O.UO.:5I1:5 J.OUUUl 

175.0 0.00044 682.0 11.73 -17400.0 -17400.0 153.3 79.08 109.7 1437.0 893.0 0.138 1.98266 
175.0 0.00044 0.0174 0.00030 6517.0 7975.0 298.3 57.84 66.20 169.1 4.53 0.00613 1.00002 

180.0 0.00071 677.2 11.6~ ·168~0.0 -168.:50.0 1'6.4 19.61 110.1 1413.0 601.0 0.13~ 1.91311 
IS0.0 0.00071 0.0275 0.00047 6807.0 8305.0 296.2 59.00 67.37 171.3 4.64 0.00642 1.00003 

185.0 0.00111 672.3 11.57 -16300.0 -16300.0 159.5 80.27 111.7 1390.0 722.0 0.138 1.96362 
185.0 0.00112 0.0421 0.00073 7103.0 8641.0 294.2 60.16 68.56 173.4 4.76 0.00672 1.00005 

190.0 0.00170 667.4 11.48 -15730.0 -15730.0 162.5 80.90 112.8 1366.0 654.0 0.137 1.95418 
190.0 0.00171 0.0628 0.00108 7403.0 8980.0 292.5 61.33 69.76 175.4 4.R7 0.00703 1.00007 

195.0 0.00254 662.5 11.40 -15170.0 -15170.0 165.4 81.54 113.8 1342.0 596.0 0.136 1.94477 
195.0 0.00254 0.0914 0.00157 7708.0 9325.0 291.0 62.52 70.98 177.4 4.99 0.00734 1.00010 

200.0 0.00371 657.6 11. 31 -14600.0 -14590.0 168.3 82.19 114.9 1319.0 545.0 0.135 1. 93539 
:WO.O 0.00371 0.1302 0.00224 801S.0 9674.0 289.6 63.72 72.23 179.4 5.10 0.00767 1.00014 

;\0'.0 0.00'30 6'2.6 11.23 -14020.0 -14020.0 171.1 82.87 116.0 1294.0 '00.0 0.134 1.92603 
205.0 0.00530 0.1816 0.00313 8332.0 10030.0 288.4 64.94 73.50 181.2 5.22 0.00800 1.00020 

210.0 0.00741 647.6 11.14 -13430.0 -13430.0 174.0 83.57 117.2 1270.0 461.0 0.133 1.91669 
210.0 0.00741 0.2487 0.00428 8651.0 10380.0 287.4 66.18 74.81 183.0 5.34 0.00834 1.00027 

215.0 0.01019 642.6 11.06 -12850.0 -12850.0 176.7 S4.29 11S.3 1246.0 426.0 0.131 1.90736 
215.0 0.01019 0.3347 0.00576 8974.0 10740.0 286.4 67.44 76.15 184.8 5.46 0.00870 1.00036 
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220.0 
22J.O 

225.0 
225.0 

230.0 
230.0 

235.0 
235.0 

240.0 
240.0 

245.0 
245.0 

250.0 
250.0 

255.0 
2:1!1.0 

260.0 
260.0 

265.0 
265.0 

270.0 
270.0 

275.0 
275.0 

280.0 
280.0 

285.0 
285.0 

290.0 
290.0 

295.0 
295.0 

300.0 
300.0 

305.0 
30''>-0 

310.0 
310.0 

.11.'i.0 
315.0 

320.0 
320.0 

325.0 
325.0 

330.0 
:130.0 
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Thermophysical properties of coexisting gaseous and liquid iso-butane - Continued 

Pres. 

MPa 

Density 

kg/mJ 

Density 

moJldmJ 

E 

llmol 

H S Cv Cp 
llmol ll(mol'K) ll(mol'K) 

Sound 

m/s 

Visco 

,.,Pa'S 

Therm. Die!. 

W/(m'K) Const. 

0.01377 631.5 10.91 -12250.0 -12250.0 179.5 85.03 119.5 1221.0 395.0 0.129 1.89802 
0.01377 0.4433 0.00763 9301." 11110.0285.6 68.73 77.53 186.5 5.580.009061.00048 

0.01833 632.4 10.88 -11650.0 -11650.0 182.2 85.80 120.7 1196.0 367.0 0.128 1.88868 
0.01833 0.5785 0.00995 9633.0 11470.0 284.9 70.04 78.96 188.0 5.70 0.00944 1.00063 

0.02405 627.3 10.79 -11050.0 -11040.0 184.8 86.59 121.9 1171.0 342.0 0.126 1.87933 
0.02405 0.7448 0.01282 9968.0 11840.0 284.3 71.38 80.42 189.5 5.82 0.00983 1.00080 

0.03113 622.1 10.70 -10430.0 -10430.0 187.5 87.40 123.2 1146.0 319.0 0.124 1.86996 
0.03113 0.9469 0.01629 10310.0 12220.0 283.8 72.74 81.93 190.9 5.95 0.0102 1.00102 

0.03980 616.9 10.61 -9814.0 -9810.0 190.1 85.24 124.5 1120.0 Z99.0 0.122 1.66056 
0.03980 1.190 0.02047 10650.0 12590.0 283.4 74.14 83.49 192.2 6.07 0.0106 1.00128 

0.05029 611.6 10.52 -9189.0 -9184.0 192.6 89.11 125.8 1095.0 280.0 0.119 1.85112 
0.05029 1.479 0.02545 11000.0 12970.0 283.1 75.56 85.09 193.4 6.20 0.0111 1.00159 

0.06286606.3 10.43 -8557.0 -8551.0195.2 90.00127.2 1069.0 263.0 0.117 1.84163 
0.06286 1.821 0.03133 11350.0 13350.0 282.8 77.00 86.74 194.5 6.33 0.0115 1.00196 

0.07779 600.9 
0.07179 2.220 

10.34 
0.OJ~20 

-7918.0 
11700.0 

-7911.0 197.7 
13740.0 2112.(1 

90.91 128.6 1043.0 247.0 0.115 
711.47 lHL4" 19:1." 6.47 O.OUO 

1.83209 
1.OO:lJ9 

0.09537 595.4 10.24 -7273.0 -7263.0 200.2 91.85 130.0 1011.0 233.0 0.113 1.82249 
0.09537 2.685 0.04619 12060.0 14120.0 282.5 79.97 90.21 196.3 6.60 0.0124 1.00289 

0.1159 589.8 10.15 -6620.0 -6609.0 202.7 92.B2 131.5 990.1 219.0 0.110 1.81282 
0.1159 3.220 0.05540 12410.0 14510.0 282.4 81.49 92.02 197.1 6.74 0.0129 1.00346 

0.1397 584.2 10.05 -5960.0 -5946.0 205.2 93.81 133.0 963.5 207.0 0.108 1.80307 
0.1397 3.834 0.06597 12780.0 14890.0 282.4 83.04 93.90 197.6 6.88 0.0134 1.00412 

0.1670 578.5 
0.1670 4.535 

0.1983 572.7 
0.1983 5.3:19 

0.2339 566.8 
0.2339 6.226 

0.2741 560.8 
0.2741 7.235 

0.3192 554.6 
0.3192 8.366 

0.3697 548.4 
0.3697 9.630 

0.4260 542.0 
0 . .4260 11.0.4 

0.4884 535.4 
0.4884 12.61 

O.'i'iB 'in.7 
0.5573 14.34 

0.6331 521.8 
0.6331 16.27 

0.7162 514.7 
0.7162 18.41 

0.8071 507.4 
0.R071 :wn 

9.953 -5292.0 -5276.0 207.6 94.83 134.6 936.7 195.0 0.106 1.79322 
0.07802 13140.0 15280.0 282.4 84.61 95.83 198.1 7.02 0.0139 1.00487 

9.853 -4617.0 -4597.0 210.1 95.87 136.3 909.7 184.0 0.104 1.78327 
0.09168 13510.0 15670.0 282.5 86.20 97.83 198.4 1.17 0.0144 1.00573 

9.751 
0.1071 

9.6<18 
0.1245 

9.542 
0.1439 

9.434 
0.1657 

9.324 
0.1899 

9.212 
0.2169 

9.096 
0.2468 

8.977 
0.2800 

8.855 
0.3168 

8.729 
0.:\<;75 

-3934.0 -3910.0 212.5 96.93 137.9 882.6 174.0 0.101 1.77321 
13880.0 16060.0 282.6 87.81 99.89 198.5 7.32 0.0150 1.00669 

-32H.0 -321-1.0 214.9 98.02 139.7 855.3 11>5.0 0.0992 1.76302 
14250.0 16460.0 282.7 89.45 102.0 198.5 7.48 0.0155 1.00777 

-2543.0 -2510.0 217.3 99.14 141.5 827.9 156.0 0.0970 1.75269 
14630.0 16850.0 282.9 91.10 104.3 198.3 7.64 0.0161 1.00899 

-1835.0 -1796.0219.7100.3 143.4 800.3 148.0 0.0948 1.74220 
15010.0 17240.0 283.1 92.78 106.6 197.9 7.80 0.0167 1.01035 

-1118.0 -1072.0 222.0 101.4 145.4 772.6 140.0 0.0926 1.73154 
15380.0 17630.0 283.3 9~.~7 109.0 197.3 7.97 0.0173 1.01187 

-391.2 -338.2 224.4 102.6 147.5 744 . B 133 .0 0 . 0905 1. 72070 
15760.0 18020.0 283.6 96.18 111.S 196.5 8.15 0.0179 1.01355 

34.4_8 .406 1 226.8 103.8 149.6 716.8 126.0 0.0881 1.70961 
16140.0 18400.0 283.9 97.91 114.1 195.5 8.33 0.0186 1.01543 

1091.0 1161.0 229.1 105.1 151.9 688.7 120.0 0.0864 1.69835 
16520.0 18780.0 284.2 99.66 116.9 194.3 8.52 0.0193 1.01752 

1847.0 1928.0 231.5 106.3 154.4 660.5 113.0 0.0844 1.68680 
16900.0 19160.0 284.5 101.4 119.9 192.8 8.71 0.0199 1.01983 

2614.0 2707.0 233.8 107.6 157.0 632.2 107.0 0.0825 1.67496 
177&0.0 195.400 2&.4.8 103.2 123.1 191. I 8.92 0.0207 1.022-10 
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Thermoph ysiCllI properties of coexisting gaseous and liquid iso-butane Continued 

T Pres. Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K MPa kg/mJ mol/dm3 Jimol J/mol J!(mo!'K) Jl(mol'K) m/s /1.Pa'S W/(m'K) Const. 

335.0 0.9062 499.8 8.599 3392.0 3498.0 236.2 108.9 159.8 603.8 102.0 0.0805 1.66281 
335.0 0.9062 23.40 0.4027 17660.0 19910.0 285.1 105.0 126.5 189.1 9.14 0.0214 1.02525 

340.0 1.014 492.0 8.464 4183.0 4.103.[) 238.5 110.2 162.8 575.2 96.2 0.0787 1.65029 
340.0 1.014 26.32 0.4528 18030.0 20270.0 285.5 106.9 130.3 186.8 9.~7 0.0221 1.02842 

345.0 1.131 483.9 8.324 4986.0 5122.0 240.9 111.6 166.1 546.4 91.0 0.0768 1.63737 
345.0 1.131 29.55 0.5084 18400.0 20620.0 285.8 108.7 134.4 184.2 9.61 0.0229 1.03195 

350.0 1.257 475.4 8.178 5803.0 5956.0 243.2 112.9 169.8 517.4 86.0 0.0750 1.62398 
350.0 1.257 33.16 0.5704 18760.0 20970.0 286.1 110.6 139.1 181.3 9.87 0.0238 1.03590 

355.0 1.394 466.5 8.026 6634.0 6808.0 245.6 114.3 173.9 488.1 81.2 0.0132 1.61006 
355.0 1.394 37.18 0.6397 19120.0 21300.0 286.4 112.6 144.3 178.0 10.1 0.0246 1.04033 

360.0 1.541 457.1 7.865 7482.0 7677.0 248.0 115.8 178.1 458.6 76.6 0.0715 1.59551 
360.0 1.541 41.70 0.7115 19410.0 21610.0 286.7 114.5 150.5 174.4 10.4 0.0255 1.04531 

365.0 1.699 447.2 7.695 8347.0 8568.0 250.4 117.3 184.1 428.6 12.0 0.0697 1.58024 
365.0 1.699 46.81 0.8053 19800.0 21910.0 286.9 116.5 157.8 170.3 10.8 0.0265 1.05097 

370.0 1.870 436.7 7.513 9232. (} 9481.0 252.8 118.8 190.7 398.1 67.6 0.0680 1.56408 
370.0 1.870 52.61 0.9051 20110.0 22180.0 2R7.1 118.6 166.7 165.9 11.1 0.0276 1.05743 

375.0 2.052 425.3 7.318 10140.0 10420.0 255.2 120.3 198.9 367.0. 63.2 0.0663 1. 54684 
375.0 2.052 59.28 I.O:W 20410.0 22420.0 287.2 120.8 178.1 161.0 11.5 0.0288 1.06489 

380.0 2.249 413.0 7.105 11080.0 11390.0 257.7 122.0 209.4 334.9 58.9 0.0646 1.52822 
380.0 2.249 67.03 1.153 20670.0 22620.0 287.3 123.0 193.2 155.6 12.0 0.0303 1.07364 

385.0 2.459 399.3 6.869 12050.(} 12410.0 260.3 123.7 224.0 301.7 54.6 0.0629 1.50778 
385.0 2.459 76.22 1.311 20900.0 22170.0 287.2 125.3 214.5 149.7 12.6 0.0322 1.08408 

390.0 2.685 383.7 6.601 13070.0 13470.0 263.0 125.6 246.1 266.8 50.2 0.0615 1.48480 
390.0 2.685 87.39 1.503 21060.0 22850.0 287.0 127.8 247.3 143.1 13.2 0.0350 1.09688 

395.0 2.928 365.3 6.285 14150.0 14620.0 265.8 127.7 284.5 229.8 45.5 0.0611 1.45198 
395.0 2.928 101.5 1.746 21150.0 22820.0 286.6 130.5 304.9 135.9 14.1 0.0396 1.11325 

400.0 3.190 341.9 5.883 15340.0 15890.0 268.9 130.1 371.1 189.9 40.4 0.0630 1.42448 
400.0 3.190 120.6 2.075 21090.0 22630.0 285.7 133.4 432.9 127.8 15.2 0.0480 1.13573 

407.85b 3.640 224.4 3.860 19040.0 19990.0 278.8 1.26472 

aTriple point 
bCTitil:al point 
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Thermophysica! properties of iso-butane on the melting line 

T Pres. Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K MPa kg/m3 mol/dm 3 llmol limo! Jl(mo!'K) Ji(mol'K) rnls !lPa-s W/(m-K) Const. 

113.60a 0.00000 741.4 12.76 -23800.0 -23800.0 108.4 74.04 98.99 1727.0 9110.0 0.110 2.10788 
113.6 0.1152 741.4 12.75 -23800.0 -23790.0 108.5 74.02 98.99 1728.0 9090.0 0.110 2.10782 
113.8 0.5788 741.4 12.75 -23780.0 -23740.0 108.6 73.90 99.01 1735.0 9040.0 0.110 2.10773 
114.0 1.046 741.4 12.76 -23770.0 -23690.0 108.7 73.79 99.04 1741.0 8980.0 0.110 2.10764 
114.2 1.518 741.4 12.76 -23750.0 -23630.0 108.9 73.69 99.06 1748.0 8930.0 0.110 2.10755 
114.4 1.995 741.4 12.76 -23740.0 -23580.0 109.0 73.58 99.08 1755.0 8880.0 0.110 2.10746 
114.6 :1.475 741.4 1:1.76 ·237:10.0 -:13530.0 109.1 73.4& 99.10 1761.0 8830.0 0.110 2.10738 
114.8 2.960 741.5 12.76 -23710.0 -23480.0 109.2 73.39 99.12 1768.0 8770.0 0.111 2.10730 
115.0 3.449 741.5 12.76 -23700.0 -23430.0 109.3 73.29 99.14 1774.0 8720.0 0.111 2.10721 
115.2 3.942 741.S 12.76 -23680.0 -23370.0 109.5 73.20 99.16 1780.0 8670.0 0.111 2.10713 

115.4 4.440 741.5 12.76 -23670.0 -2332U.U 109.6 73.11 9\1.UI 171H.U 863U.0 0.111 2.1070:5 
115.6 4.942 741.5 12.76 -23650.0 -23270.0 109.7 73.03 99.20 1793.0 8580.0 0.111 2.10698 
115.8 5.448 741.6 12.76 -23640.0 -23210.0 109.8 72.94 99.22 1799.0 8530.0 0.111 2.10690 
116.0 5.959 741.6 12.76 -23630.0 -23160.0 110.0 72.87 99.24 1805.0 8480.0 0.111 2.10683 
116.2 6.475 741.6 12.76 -23610.0 -23100.0 110.1 72.79 99.25 1811.0 8440.0 0.111 2.10676 
116.4 6.995 741.6 12.16 -23600.0 -23050.0 110.2 72.72 99.27 1817.0 8390.0 0.112 2.10669 
116.6 7.519 741.7 12.76 -23580.0 -23000.0 110.3 72.64 99.29 1823.0 8350.0 0.112 2.10662 
116.8 8.048 741. 7 12.76 -23570.0 -22940.0 110.4 72.58 99.31 1829.0 8300.0 0.112 2.10656 
117.0 8.582 741.7 12.76 -23560.0 -22880.0 110.5 72 .51 99.33 1834.0 8260.0 0.112 2.10649 
117.2 9.121 741.8 12.76 -23540.0 -22830.0 110.7 72.45 99.35 1840.0 8220.0 0.112 2.10643 

117.4 9.664 741. 8 12.76 -23530.0 -22770.0 110.8 72.39 99.31 1846.0 8180.0 0.112 2.10637 
117.6 10.21 741.8 12.16 -23520.0 -22720.0 110.9 72.33 99.38 1851.0 8140.0 0.112 2.10631 
111. B 10.16 741.9 12.76 -23500.0 -22660.0 111.0 72.28 99.40 1851.0 8100.0 0.112 2.10626 
118.0 11.32 741.9 12.76 -23490.0 -22600.0 111.1 72.23 99.42 1862.0 8060.0 U.113 :'L lU620 
118.2 11. 88 741.9 12.76 -23480.0 -22540.0 111.2 72 .18 99.44 186S.0 8020.0 0;113 2.10615 
118.4 12.45 742.0 12.77 -23460.0 -22490.0 111.3 72.13 99.46 1873.0 7980.0 0.113 2.10610 
118.6 13.02 742.0 12.77 -23450.0 -22430.0 111.5 72.09 99.47 1879.0 7940.0 0.113 2.10606 
118.8 13.60 742.0 12.77 -23440.0 -22370.0 111.6 72.05 99.49 1884.0 7900.0 0.113 2.10601 
119.0 14.18 742.1 12.77 -23420.0 -22310.0 111. 7 72.01 99.51 1889.0 7870.0 0.113 2.10597 
119.2 14.17 742.1 12.77 -23410.0 -22250.0 111.8 71.98 99.53 1894.0 7830.0 0.113 2.10593 

119.4 15.36 742.2 12.77 -23400.0 -22190.0 111.9 71.94 99.54 1899.0 7800.0 0.113 2.10589 
119.6 15.96 74:1.:1 1:1.77 -23380.0 -:12130.0 11:1.0 71.91 99.56 1905.0 7760.0 0.11>1 2.10585 
119.8 16.56 742.3 12.77 -23370.0 -22070.0 112.1 71.88 99.58 1910.0 7730.0 0.114 2.10582 
120.0 17.17 742.3 12.77 -23360.0 -22010.0 112.2 71.86 99.59 1915.0 7690.0 0.114 2.10579 
120.2 17.78 742.4 12.77 -23340.0 -21950.0 112.3 71.83 99.61 1920.0 7660.0 0.114 2.10576 
120.4 18.40 742.4 12.77 -23330.0 -21890.0 112.4 71.81 99.63 1925.0 7630.0 0.114 2.10573 
120.6 19.02 742.5 12.77 -23320.0 -21830.0 112.5 71. 80 99.64 1929.0 7600.0 0.114 2.10571 
120.8 19.65 742.5 12.17 -23310.0 -21770.0 112.7 71.78 99.66 1934.0 7560.0 0.114 2.10568 
121.0 20.28 142.6 12.78 -23290.0 -21110.0 112.8 71.77 99.68 1939.0 1530.0 0.114 2.10566 
121.2 20.92 742.6 12.78 -23280.0 -21640.0 112.9 71.76 99.69 1944.0 7500.0 0.115 2.10565 

121.4 21.56 742.7 12.78 -23270.0 -21580.0 113.0 71.75 99.71 1948.0 1470.0 0.115 2.10563 
121.6 22.21 742.7 12.78 -23250.0 -21520.0 113.1 71.74 99.72 1953.0 7450.0 0.115 2.10562 
121. 8 22.87 742.8 12.18 -23240.0 -21450.0 113.2 71.14 99.74 1958.0 7420.0 0.115 2.10561 
122.0 23.53 742.9 12.18 -23230.0 -21390.0 113.3 71.74 99.76 1962.0 7390.0 0.115 2.10560 
122.2 2>1 .19 7-1:1.9 12.78 -23220.0 -21320.0 113.>1 71.7-1 99.77 1967.0 7360.0 0.115 2.10559 
122.4 24.86 143.0 12.78 -23200.0 -21260.0 113.5 71.74 99.79 1911. 0 7330.0 0.115 2.10559 
122.6 25.54 743.1 12.78 -23190.0 -21190.0 113.6 71.74 99.80 1976.0 7310.0 0.115 2.10559 
122.8 26.22 743.1 12.79 -23180.0 -21130.0 113.7 71.75 99.82 1980.0 7280.0 0.115 2.10559 
123.0 26.91 743.2 12.79 -23170.0 -21060.0 113.8 71.76 99.83 1984.0 7260.0 0.116 2.10559 
123.2 27 .61 743.3 12.79 -231:50.0 -21000.0 113.9 71.77 99.8:5 1989.0 7230.0 0.116 2.10:560 

123.4 28.31 743.3 12.79 ·23140.0 -20930.0 114.0 71.79 99.86 1993.0 7210.0 0.116 2.10561 
123.6 29.01 743.4 12.79 -23130.0 -20860.0 114.1 71.80 99.88 1997.0 7180.0 0.116 2.10562 
123.8 29.72 743.5 12.79 -23120.0 -20790.0 114.2 71. 82 99.89 2002.0 7160.0 0.116 2.10563 
124.0 30.44 743.6 12.19 -23110.0 -20730.0 114.3 71.84 99.91 2006.0 7140.0 0.116 2.10565 
124.2 31.16 743.6 12.79 -23090.0 -20660.0 114.4 71.87 99.92 2010.0 7110.0 0.116 2.10567 
124.4 31.89 743.7 12.80 -23080.0 -20590.0 114.4 71.89 99.94 2014.0 7090.0 0.116 2.10569 
124.6 32.63 743.8 12.80 -23070.0 -20520.0 114.5 71.92 99.95 2018.0 7070.0 0.117 2.10571 
124.8 33.37 743.9 12.80 -23060.0 -20450.0 114.6 71.95 99.97 2022.0 7050.0 0.117 2.10574 
125.0 34.12 744.0 12.80 -23050.0 -20380.0 114.7 71.98 99.98 2026.0 7030.0 0.117 2.10571 
125.2 34.87 744.0 12.80 -23030.0 -20310.0 114.8 72.02 100.00 2030.0 7010.0 0.117 2.10580 

aTriple point 
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Thermophysica! properties of iso-butane 

T Density Density E 11 S Cv Cp Sound Vise. Therm. Diel. 

K kg/m3 moJldm3 J/mo! J/mo! J/(mo!'K) J/(mo!'K) in/s I1 Pa-s W/(m'K) Canst. 

0.01 MPa isobar 

113.60a 741.4 12.75 -23800.0 -23800.0 108.4 74.04 98.99 1726.0 9110.0 0.110 2.10784 
120.0 735.1 12.65 -23160.0 -23160.0 113.9 74.26 100.1 1698.0 6160.0 0.116 2.09372 
130.0 725.5 12.48 -22150.0 -22150.0 122.0 74.76 101.6 1651.0 3710.0 0.124 2.07237 
140.0 715.8 12.32 -21120.0 -21120.0 129.6 75.49 103.2 1603.0 2460.0 0.130 2.05163 
150.0 706.2 12.15 -20080.0 -20080.0 136.8 76.39 104.9 1555.0 1740.0 0.134 2.03143 
160.0 696.5 11.98 -19030.0 -19030.0 143.6 77.41 106.8 1507.0 1300.0 0.137 2.01166 
170.0 686.9 11.82 -17950.0 -17950.0 150.1 78.50 108.7 1460.0 1000.0 0.138 1.99226 
180.0 677 .2 11.65 -16850.0 -16850.0 156.4 79.67 110.7 1414.0 801.0 0.138 1. 97313 
190.0 667.4 11.48 -1.5730.0 1.5730.0 162.5 80.90 112.8 1366.0 654.0 0.137 1. ?5420 
200.0 657.6 11.31 -14600.0 -14600.0 168.3 82.19 114.9 1319.0 545.0 0.135 1.93542 

210.0 647.6 11 .14 -13440.0 -13430.0 174.0 83.57 117.2 1270.0 461.0 0.133 1.91672 
214.699b 642.9 11.06 -12880.0 -12880.0 176.6 84.25 118.3 1247.0 428.0 0.131 1.90792 
214.699b 0.3289 0.005660 8954.0 10720.0 286.5 67.37 76.07 184.7 5.45 0.00868 1.00036 
215.0 0.3278 0.005641 8975.0 10750.0 286.6 67.43 76.14 184.8 5.46 0.00870 1.00036 
220.0 0.3202 0.005509 9316.0 11130.0 288.4 68.58 77.25 186.9 5.57 0.00905 1.00035 
230.0 0.3059 0.005264 10010.0 11920.0 291.9 70.94 79.54 190.9 5.81 0.00978 1.00033 
240.0 0.2929 0.005040 10740.0 12720.0 295.3 73.35 81.91 194.7 6.0·1 0.0105 1.00032 
260.0 0.2700 0.004646 12260.0 14410.0 302.0 78.36 86.85 202.2 6.52 0.0122 1.00029 
280.0 0.2505 0.004310 13880.0 16200.0 308.7 83.57 92.01 209.3 7.01 0.0140 I. 00027 
300.0 0.2336 0.004020 15600.0 18090.0 315.2 88.93 97.34 216.2 7.49 0.0160 1.00025 

320.0 0.2189 0.003767 17440.0 200':10.0 321.7 ':14.38 102.1S Ut.1S 1.98 0.0181 1.00023 
340.0 0.2059 0.003544 19380.0 22200.0 328.0 99.87 108.2 229.2 8.46 0.0203 1.00022 
360.0 0.1945 0.003346 21430.0 24420.0 334.4 105.4 113.7 235.4 8.95 0.0227 1.00021 
380.0 0.1842 0.003170 23590.0 26750.0 340.7 110.8 119.1 241.5 9.43 0.0252 1.00020 
400.0 0.1749 0.003011 25860.0 29190.0 346.9 116.1 124.5 247.4 9.92 0.0278 1.00019 
420.0 0.1666 0.002867 28240.0 31730.0 353.1 121.3 129.7 253.2 10.4 0.0305 1.00018 
440.0 0.1590 0.002736 30720.0 34370.0 359.3 126.4 134.8 258.8 10.9 0.0333 1.00017 
460.0 0.1521 0.002617 33300.0 37120.0 365.4 131.4 139.7 264.4 11.3 0.0362 1.00016 
480.0 0.1457 0.002508 35970.0 39960.0 371.4 136.2 144.5 269.8 11.8 0.0391 1.00016 
500.0 0.1399 0.002408 38740.0 42900.0 377.4 140.9 149.2 275.1 12.3 0.0421 1.00015 

520.0 0.1345 0.002315 41610.0 45930.0 383.4 145.4 153.7 280.3 12.7 0.0451 1.00014 
540.0 0.1295 0.002229 44560.0 49050.0 389.2 149.8 158.1 285.4 13.2 0.0482 1.00014 
560.0 0.1249 0.002149 47600.0 52250.0 395.1 154.0 162.3 290.5 13.6 0.0513 1.00013 
580.0 0.1206 0.002075 50720.0 55540.0 400.8 158.1 1IlO.4 295.4 14.1 0.0:544 1.00013 
600.0 0.1165 0.002006 53920.0 58910.0 406.6 162.1 170.4 300.3 14.5 0.0576 1.00012 

0.05 MFa isobar 

113.60a 741.4 12.75 -23800.0 -23790.0 108.5 74.03 98.99 1727.0 9100.0 0.110 2.10783 
120.0 735.1 .12.65 -23160.0 -23150.0 113.9 74.25 100.1 1699.0 6160.0 0.116 2.09375 
200.0 657.6 11. 31 -14600.0 -14590.0 168.3 82.19 114.9 1319.0 545.0 0.135 1.93548 
244.875b 611. 7 10.52 -9204.0 -9200.0 192.6 89.08 125.8 1095.0 280.0 0.120 1. 85135 
244.875b 1.471 0.02532 10990.0 12960.0 283.1 75.52 85.05 193.4 6.20 0.0111 1.00159 
245.0 1.464 0.02519 11000.0 12980.0 283.2 75.54 85.06 193.5 6.20 0.0111 1.00158 
260.0 1.373 0.02362 12160.0 14280.0 288.3 79.09 88.33 199.6 6.56 0.0123 1.00148 
280.0 1.268 0.02182 13800.0 16100.0 295.0 84.09 93.08 207.2 7.04 0.0141 1.00136 
300.0 1.180 0.02030 15540.0 18010.0 301.6 89.30 98.13 214.4 7.52 0.0161 1.00126 
320.0 1.103 0.01898 17390.0 20020.0 308.1 94.66 103.4 221.3 8.01 0.0182 1.00118 

340.0 1.037 0.01783 19340.0 22140.0 314.:5 100.1 108.7 228.0 8.49 0.0204 1.00111 
360.0 0.9776 0.01682 21400.0 24370.0 320.9 105.5 114.1 234.4 8.98 0.0228 1.00104 
380.0 0.9251 0.01592 23560.0 26710.0 327.2 110.9 119.4 240.6 9.46 0.0253 1.00098 
400.0 0.8781 0.01511 25840.0 29150.0 333.5 116.2 124.7 246.6 9.94 0.0279 1.00093 
420.0 0.8357 0.01438 28210.0 31690.0 339.7 121.4 129.9 252.4 10.4 0.0306 1.00089 
440.0 0.7973 0.01372 30700.0 34340.0 345.8 126.5 134.9 258.2 10.9 0.0333 1.00085 
460.0 0.7623 0.01.312 3.3280.0 37090.0 352.0 131.4 139.9 263.8 11 .4 0.036'. 1.000"1 
480.0 0.7302 0.01256 35950.0 39930.0 358.0 136.2 144.7 269.3 11.8 0.0391 1.00077 
500.0 0.7008 0.01206 38730.0 42870.0 364.0 140.9 149.3 274.6 12.3 0.0421 1.00074 
520.0 0.6736 0.01159 41590.0 45900.0 370.0 145.4 153.8 279.9 12.7 0.0451 1.00071 
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Thermophysica) properties of iso-butane • Continued 

T I:?ensity Density E Cp Sound Vise. Therm. Diel. 

K kg/m3 moJldm3 J/mo) limo) J/(mol'K) Jl(mo)'K) mls !-,Pa'S W/(m'K) Canst. 

540.0 0.6485 0.01116 44540.0 49020.0 375.8 149.8 158.2 285.1 13.2 0.0482 1.00068 
560.0 0.6252 0.01076 47580.0 52230.0 381.7 154.0 162.4 290.1 13.7 0.0513 1.00066 
580.0 0.6036 0.01038 50700.0 55520.0 387.4 158.1 166.5 295.1 14.1 0.0544 1.00064 
600.0 0.5833 0.01004 53910.0 58890.0 393.1 162.1 170.4 300.0 14.5 0.0576 1.00061 

0.10 MPa isobar 

113.60a 741.4 12.75 -23800.0 -23790.0 108.5 74.02 98.99 1728.0 9100.0 0.110 2.10782 
120.0 735.2 12.65 ·23160.0 -23150.0 113.9 74.24 100.1 1700.0 6160.0 0.116 2.09379 
200.0 657.7 11.31 -14600.0 -14590.0 168.3 82.19 114.9 1319.0 546.0 0.135 1.93554 
250.0 606.3 10.43 -8558.0 -8549.0 195.2 90.00 127.2 1069.0 263.0 0.117 1. 84170 
261.197b 594.1 10.22 -7117.0 -7107.0 200.8 92.08 130.4 1010.0 229.0 0.112 1. 82018 
261. 197b 2.806 0.04828 12140.0 14210.0 282.4 80.33 90.64 196.5 6.63 0.0125 1.00302 
265.0 2.7,16 0.04725 12450.0 14570.0 283.8 81.19 91. 36 198.2 6.72 0.0129 1.00295 
280.0 2.580 0.04439 13710.0 15960.0 288.9 84.76 94.51 204.4 7.08 0.0142 1.00277 
300.0 2.391 0.04113 15470.0 17900.0 295.6 89.78 99.17 212.1 7.56 0.0161 1.00256 
320.0 2.230 0.03836 17330.0 19930.0 302.2 95.01 104.1 219.4 8.04 0.0182 1.00238 

340.0 2.091 0.03597 19290.0 22070.0 308.6 100.3 109.3 226.3 8.52 0.0205 1.00223 
360.V 1.'J6'J 0.0.1367 ZlJ:50.0 Z4JOO.O 315.0 10:5.7 114.:5 233.0 9.01 0.0228 1.00210 
380.0 1.861 0.03202 23520.0 26650.0 321.4 111.0 119.8 239.3 9.49 0.0253 1. 00198 
400.0 1.765 0.03037 25800.0 29100.0 327.6 116.3 125.0 245.5 9.97 0.0279 1.00188 
420.0 1.679 0.02888 28180.0 31650.0 333.8 121.5 130.1 251.5 10.4 0.0306 1.00178 
440.0 1.600 0.02754 30670.0 34300.0 340.0 126.6 135.1 257.4 10.9 0.0334 1.00170 
460.0 1.529 0.02631 33250.0 37050.0 346.1 131.5 140.0 263.0 11.4 0.0362 1.00162 
480.0 1.464 0.02520 35930.0 39900.0 352.2 136.3 144.8 268.6 11.9 0.0392 1.00155 
500.0 1.405 0.02417 38700.0 42840.0 358.2 140.9 149.4 274.0 12.3 0.0421 1.00149 
520.0 1.350 0.02323 41570.0 45880.0 364.1 145.4 153.9 279.4 12.8 0.0452 1.00143 

540.0 1.300 0.02236 44520.0 49000.0 370.0 149.8 158.3 284.6 13.2 0.0482 1.00137 
560.0 1.253 0.02155 47560.0 52200.0 375.9 154.0 162.5 289.7 13.7 0.0513 1.00132 
580.0 1.209 0.02080 50690.0 55500.0 381.6 158.1 166.6 294.7 14.1 0.0545 1.00127 
600.0 1.168 0.02010 53890.0 58870.0 387.4 162.1 170.5 299.7 14.6 0.0576 1.00123 

0.101325 MPa isobar 

113.60a 741.4 12.75 -23800.0 -23790.0 10S.5 74.02 98.99 172S.0 9100.0 0.110 2.10782 
120.0 735.2 12.65 -23160.0 -23150.0 113.9 74.24 100.1 1700.0 6160.0 0.116 2.09379 
200.0 657.7 11.31 -14600.0 -14590.0 168.3 82.19 114.9 1319.0 546.0 0.135 1.93554 
250.0 606.3 10.43 -8558.0 -8549.0 195.2 90.00 127.2 1069.0 263.0 0.117 1.84171 
261.531 b 593.7 10.21 -7074.0 -7064.0 201.0 92.15 130.5 1008.0 228.0 0.112 1.81954 
261.53t b 2.841 0.04887 12170.0 14240.0 282.4 80.43 90.76 196.6 6.64 0.0126 1.00306 
265.0 2.784 0.04790 12450.0 14570.0 283.7 81.22 91.41 t 98.1 6.72 0.0129 1.00299 
280.0 2.615 0.04499 13710.0 15960.0 288.8 84.78 94.55 204.3 7.08 0.0142 1.00281 
300.0 2.423 0.04169 15470.0 17900.0 295.5 89.80 99.19 212.1 7.56 0.0161 1.00260 
320.0 2.260 0.03888 17320.0 19930.0 302.0 95.02 104.2 219.4 8.04 0.0182 1.00242 

340.0 2.119 0.03645 19280.0 22060.0 308.5 100.3 109.3 226.3 8.53 0.0205 1.00226 
360.0 1.995 0.03433 21350.0 24300.0 314.9 105.7 114.5 232.9 9.01 0.0228 1.00213 
380.0 1.886 0.03245 23520.0 26650.0 321.2 111.0 119.8 239.3 9.49 0.0253 1.00201 
400.0 1.789 0.03077 25800.0 29090.0 327.5 116.3 125.0 245.5 9.97 0.0279 1.00190 
420.0 1.701 0.02927 28180.0 31650.0 333.7 121.5 130.1 251.5 10.4 0.0306 1.00181 
440.0 1.622 0.02790 30670.0 34300.0 339.9 126.6 135.1 257.3 10.9 0.0334 1.00172 
460.0 1.550 0.02666 33250.0 37050.0 346.0 131.5 140.0 263.0 11.4 0.0362 1.00164 
480.0 1.484 0.02553 35930.0 39900.0 352.1 136.3 144.8 268.6 11.9 0.0392 1.00157 
500.0 1.424 0.02449 311700.0 421140.0 ~:'i!l.1 140.<1 14<1.4 7.74.0 0 .. 3 0.0421 1.001 :"il 
520.0 1.368 0.02354 41570.0 45870.0 364.0 145.4 153.9 279.4 12.8 0.0452 1.00145 

540.0 1.317 0.02266 44520.0 49000.0 369.9 149.8 158.3 284.6 13.2 0.0482 1.00139 
560.0 1.269 0.02184 47560.0 52200.0 375.8 154.0 162.5 289.7 13.7 0.0513 1.00134 
:580.0 1.22:5 0.02108 S0690.0 :5:5490.0 381.S ISS.1 166.6 294.7 14.1 0.OS4S 1.00129 
600.0 1.184 0.02037 53890.0 58870.0 387.2 162.1 170.5 299.7 14.6 0.0576 1.00125 
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Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. DieJ. 

K kg/m3 molldm3 J/mol J/mol Ji(mo)'K) J!(mo)'K) mls /1Pa-s W/(m'K) Const. 

0.20 MPa isobar 

113.60a 741.4 12.75 -23790.0 -23780.0 108.5 74.00 99.00 1729.0 9080.0 0.110 2.10780 
200.0 657.7 11.32 -14600.0 -145%0.0 168.3 82.19 114.9 1320.0 546.0 0.135 1.93568 
250.0 606.4 10.43 -8563.0 -8543.0 195.2 90.00 127.2 1070.0 263.0 0.117 1.84191 
2RO.2:'il b :'i7?.4 9 84R -45830 -4563.0 210.1 95.92 136.3 908 4 184.0 0.104 1.78277 
2S0.251 b 5.371 0.09241 13530.0 15690.0 282.5 86.28 97.93 198.4 7.18 0.0145 1.00577 
285.0 5.235 0.09006 13950.0 16170.0 284.2 R7.32 98.68 200.7 7.29 0.0149 1.00562 
300.0 4.916 0.08459 15310.0 17670.0 289.3 90.80 101.5 207.3 7.64 0.0163 1.00527 
320.0 4.558 0.07842 17190.0 19750.0 296.0 95.74 105.8 215.4 8.12 0.0184 1.00488 
340.0 4.2;5;5 0.07321 191/10.0 219JO.0 302.:5 100.9 110.6 223.0 8.60 0.0206 1.004;5;5 
360.0 3.995 0.06873 21260.0 24170.0 309.0 106.1 115.5 230.1 9.07 0.0230 1.00426 

380.0 3.767 0.06481 23440.0 26530.0 315.4 111. 3 120.5 236.9 9.55 0.0254 1.00401 
400.0 3.566 0.06135 25730.0 28990.0 321. 7 116.6 125.6 243.4 10.0 0.0280 1.00379 
420.0 3.386 0.05826 28120.0 31550.0 327.9 121. 7 130.6 249.6 10.5 0.0307 1.00360 
440.0 3.225 0.05548 30610.0 34220.0 334.1 126.7 135.5 255.7 11.0 0.0335 1.00342 
460.0 3.078 0.05296 33200.0 36970.0 340.3 131.6 140.4 261.6 11.4 0.0363 1.00326 
480.0 2.945 0.05067 35880.0 39830.0 346.3 136.4 145.1 267.3 11.9 0.0392 1.00312 
500.0 2.824 0.04858 38660.0 42780.0 352.3 141.0 149.7 272.9 12.4 0.0422 1.00299 
520.0 2.712 0.04666 41530.0 45820.0 358.3 145.5 154.1 278.3 12.8 0.0452 1.00287 
540.0 2.609 0.04489 44490.0 48940.0 364.2 149.8 158.4 283.6 13.3 0.0483 1.00276 
560.0 2.514 0.04325 47530.0 52150.0 370.0 154.1 162.6 288.9 13.7 0.0514 1.00265 

580.0 2.425 0.04172 50650.0 55450.0 375.8 158.2 166.7 294.0 14.2 0.0545 1.00256 
600.0 2.343 0.04031 53860.0 58820.0 381.5 162.1 170.6 299.0 14.6 0.0:'77 1.00247 

o .. ~o MP. i.nh"T 

113.703 741.4 12.75 -23790.0 -23770.0 108.5 73.97 99.00 1731.0 9070.0 0.110 2.10778 
200.0 657.8 11.32 -14600.0 ·14580.0 168.3 82.19 114.9 1321.0 547.0 0.135 1.93581 
250.0 606.6 10.44 -8567.0 -8538.0 195.2 90.00 127.1 1071.0 264.0 0.117 1. 84211 
260.0 595.7 10.25 -7282.0 -7253.0 200.2 91.85 130.0 1019.0 233.0 0.113 1.82293 
280.0 572 .. 8 9.856 -4623.0 -4592.0 210.0 95.86 136.2 910.9 185.0 0.104 1.78353 
292.941 b 557.2 9.586 -2832.0 -2801.() 216.3 98.67 140.8 839.2 160.0 0.0979 1.75696 
292.941 b 7.885 0.1357 14470.0 16690.0 282.8 90.42 103.3 198.4 7.57 0.0159 1.00847 
295.0 7.778 0.1338 14670.0 16910.0 283.6 90.84 103.6 199.5 7.62 0.0161 1.00836 
300.0 7.605 0.1308 15140.0 17430.0 285.3 91. 92 104.3 202.0 7.73 0.0166 1.00816 
320.0 6.999 0.1204 17060.0 19550.0 292.2 96.53 107.8 211. 1 8.20 0.0186 1.00750 

340.0 6.503 0.1119 19060.0 21740.0 298.8 101.4 112.0 219.4 8.67 0.0208 1.00695 
360.0 6.083 0.1047 21160.0 24030.0 305.4 106.5 116.6 227.1 9.14 0.0231 1.00649 
380.0 5.721 0.09843 23360.0 26410.0 311.8 111.7 121.4 234.3 9.61 0.0256 1.00610 
400.0 5.404 0.09298 25660.0 28880.0 318.1 116.8 126.3 241.2 10.1 0.0281 1.00575 
420.0 5.124 0.08816 28060.0 31460.0 324.4 121.9 131.1 247.7 10.6 0.0308 1.00545 
440.0 4.873 0.08385 30550.0 34130.0 330.6 126.8 136.0 254.0 11.0 0.0336 1.00517 
460.0 4.M6 0.079% 33150.0 36900.0 336.5 131.7 140.1 260.1 11.5 0.0364 1.00493 
480.0 4.443 0.07644 35830.0 39760.0 342.9 136.5 145.4 266.0 11.9 0.0393 1.00471 
500.0 4.257 0.07323 38620.0 42710.0 348.9 141.1 149.9 271.7 12.4 0.0423 1.00451 
520.0 4.086 0.07029 41490.0 45760.0 354.9 145.5 154.3 277 .3 12.9 0.0453 1.00432 

540.0 3.928 0.06759 44450.0 48890.0 360.8 149.9 158.6 282.7 13.3 0.0484 1.00415 
560.0 3.783 0.06509 47490.0 52100.0 366.6 154.1 162.8 288.0 13.8 0.0515 1.00399 
580.0 3.648 0.06277 50620.0 55400.0 372.4 158.2 166.9 293.2 14.2 0.0546 1.00385 
600.0 3.523 0.06062 53820.0 58770.0 378.1 162.1 170.8 298.3 14.6 0.0578 1.00371 

0.40 MPa isobar 

113.70a 741.4 12.75 -23790.0 -23760.0 108.6 73.95 99.01 1732.0 9060.0 0.110 2.10777 
200.0 657.9 11.32 -14610.0 -14570.0 168.2 82.19 114.9 1321.0 548.0 0.135 1.93594 
250.0 606.7 10.44 -8571. 0 -8533.0 195.1 90.00 127.1 1072.0 264.0 0.117 1. 84231 
260.0 595.8 10.25 -7287.0 -7248.0 200.2 91.85 129.9 1020.0 233.0 0.113 1.82315 
280.0 573.0 9.858 -4629.0 -4588.0 210.0 95.86 136.2 912.1 185.0 0.104 1.78380 
302.754b 544.9 9.374 -1441.0 -1398.0 221.0 100.9 144.5 785.1 144.0 0.0936 1.13635 
302.754b 10.39 0.1787 15210.0 17450.0 283.2 93.71 107.9 197.6 7.89 0.0170 1.01116 
305.0 10.24 0.1762 15430.0 17700.0 284.1 94.15 108.0 198.9 7.94 0.0173 1.01100 
310.0 10.00 0.1721 15920.0 18250.0 285.8 95.19 108.6 201.5 8.06 0.0177 1.01074 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 729 

Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv <;:p Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mol J/mo! J/(mo!'K) J/(mo!'K) mls I1 Pa'S W/(m'K) Const. 

320.0 9.573 0.1647 16910.0 19340.0 289.3 97.38 110.0 206.6 8.29 0.0188 1.01027 

340.0 8.843 0.1521 18940.0 21570.0 296.1 102.1 113.5 215.7 8.75 0.0209 1.00947 
360.0 8.239 0.1418 21060.0 23880.0 302.7 107.0 117.7 224.0 9.21 0.0232 1.00881 
380.0 7.727 0.1329 23280.0 26280.0 309.2 112.0 122.3 231. 7 9.68 0.0257 1.00825 
400.0 7.283 0.1253 25580.0 28780.0 315.5 117.0 126.9 238.9 10.1 0.0283 1.00776 
420.0 6.894 0.1186 27990.0 31360.0 321.9 122.1 131.7 14S.8. 106 0.O~O9 1.00734 
440.0 6.548 0.1127 30490.0 34040.0 328.1 127.0 136.4 252.3 11.1 0.0337 1.00696 
460.0 6.238 0.1073 33090.0 36820.0 334.3 131.8 141.1 258.6 11.5 0.0365 1.00662 
480.0 5.958 0.1025 35790.0 39690.0 340.4 136.5 145.7 264.6 12.0 0.0394 1.00632 
500.0 5.704 0.09813 38570.0 42650.0 346.4 141.1 150.2 270.5 12.5 0.0424 1.00604 
520.0 5.471 0.09413 41450.0 45690.0 352.4 14!\' 6 1::>4.0 },76.2 12.9 0.04:54 1.00579 

540.0 5.258 0.09046 44410.0 48830.0 358.3 149.9 158.8 281. 7 13.3 0.0484 1.00556 
560.0 5.061 0.08708 47450.0 52050.0 364.1 154.1 163.0 287.2 13.8 0.0515 1.00535 
580.0 4.879 0.08394 50580.0 55350.0 369.9 158.2 167.0 292.4 14.2 0.0547 1.00515 
600.0 4.710 0.08104 53790.0 58730.0 375.7 162.2 170.9 297.6 14.7 0.0578 1.00497 

0.50 MPa isobar 

113.80a 741.4 12.75 -23780.0 -23740.0 108.6 73.92 99.01 1733.0 9050.0 0.110 2.10775 
200.0 658.0 11.32 -14610.0 -14560.0 168.2 82.19 114.9 1322.0 548.0 0.135 1.93607 
250.0 606.8 10.44 -8575.0 -8527.0 195.1 90.00 127.1 1073.0 264.0 0.117 1. 84251 
260.0 595.9 10.25 -7291.0 -7243.0 200.2 91.85 129.9 1021.0 234.0 0.113 1.82337 
280.0 573.2 9.861 -4634.0 -4584.0 210.0 95.86 136.1 913.4 185.0 0.104 1. 78408 
300.0 548.6 9.439 -1844.0 -1791.0 219.6 100.3 143.3 S02.2 148.0 0.0949 1. 74265 
310.S78~ 534.2 9.191 -262.6 -208.2 224.8 102.8 147.S 739.9 132.0 0.0901 1.71877 
310.878 12.90 0.2219 15830.0 18080.0 283.7 96.49 111.9 196.3 8.18 0.0181 1.01387 
315.0 12.60 0.2168 16250.0 18550.0 285.2 97.18 112.2 198.8 8.27 0.0185 1.01354 
320.0 12.30 0.2117 16750.0 19120.0 286.9 98.29 112.6 201.6 8.38 0.0190 1.01322 

330.0 11.77 0.2024 17780.0 20250.0 290.4 100.4 113.8 206.9 8.60 0.0200 1.01263 
340.0 11.29 0.1942 18820.0 21390.0 293.8 102.7 115.3 211.8 8.83 0.0211 1.01210 
360.0 10.47 0.1802 20960.0 23730.0 300.5 107.4 119.0 220.8 9.29 0.0234 1.01120 
380.0 9.789 0.1684 23190.0 26160.0 307.1 112.3 123.2 229.0 9.75 0.0258 1.01046 
400.0 9.205 0.1584 25510.0 28660.0 313.5 117.3 127.7 236.6 10.2 0.0284 1.00982 
420.0 8.698 0.1496 27920.0 31260.0 319.8 122.2 132.3 243.8 10.7 0.0310 1.00926 
430.0 8.467 0.1457 29170.0 32600.0 323.0 124.7 134.6 247.2 10.9 0.0324 1.00901 
440.0 8.250 0.1419 30430.0 33960.0 326.1 127.1 136.9 250.6 11.1 0.0338 1.00877 
460.0 7.850 0.1351 33040.0 36740.0 332.3 131.9 141.5 257.0 11.6 0.0366 1.00834 
480.0 7.491 0.1289 35740.0 39620.0 338.4 136.6 146.0 263.3 12.0 0.0395 1.00795 

500.0 7.166 0.1'-33 ~R<;20.0 42580.0 344.5 141.2 150.5 269.3 12.5 0.0424 1.00760 
520.0 6.869 0.1182 41400.0 45630.0 350.4 145.7 154.8 275.1 12.9 0.0455 1.00727 
540.0 6.598 0.1135 44370.0 48770.0 356.4 150.0 159.0 280.8 13.4 0.0485 1.00698 
560.0 6.348 0.1092 47420.0 51990.0 362.2 154.2 163.2 286.3 13.8 0.0516 1.00671 
580.0 6.117 0.1052 50550.0 55300.0 368.0 158.2 167.2 291. 7 14.3 0.0547 1.00646 
600.0 5.903 0.1016 53760.0 58680.0 373.8 162.2 171.1 296.9 14.7 0.0579 1.00623 

0.60 MPa isobar 

113. BOa 741.4 12.76 -23780.0 -23730.0 108.6 73.90 99.02 1735.0 9040.0 0.110 2.10773 
200.0 658.1 11.32 -14610.0 -14560.0 168.2 82.19 114.9 1323.0 549.0 0.135 1. 93621 
250.0 606.9 10.44 -8580.0 -8522.0 195.1 90.00 127.1 1074.0 265.0 0.118 1. 84271 
260.0 596.1 10.25 -7296.0 -7238.0 200.1 91.85 129.9 1022.0 234.0 0.113 1.82359 
280.0 573.4 9 864 -4640.0 -4579.0 210.0 9<;.86 136.1 914.6 186.0 0.104 1.78435 
300.0 548.9 9.443 -1852.0 -1788.0 219.6 100.3 143.2 803.8 149.0 0.0949 1.74300 
317.875~ 524.8 9.028 772.5 838.9 228.1 104.5 150.9 700.7 122.0 0.0873 1. 70318 
317.875 15.43 0.2655 16360.0 18620.0 284.1 98.92 115.7 194.8 8.44 0.0190 1.01660 
320.0 15.22 0.2619 16580.0 18880.0 284.9 99.30 115.7 196.2 8.48 0.0192 1.01638 
330.0 14.49 0.2493 17630.0 20030.0 288.4 101.3 11(;.3 202.2 8.70 0.0202 1.01557 

340.0 13.85 0.2384 18690.0 21200.0 291.9 103.4 117.3 207.6 8.92 0.0213 1.01487 
360.0 12.79 0.2200 20850.0 23580.0 298.7 107.9 120.4 217.4 9.37 0.0235 1.01370 
380.0 11.91 0.2049 23100.0 26020.0 305.3 112.7 124.2 226.2 9.82 0.0260 1.01274 
400.0 11.17 0.1922 25430.0 28550.0 311. 8 117.6 128.5 234.3 10.3 0.0285 1.01193 
420.0 10.54 0.1813 27850.0 31160.0 318.2 122.5 132.9 241.7 10.7 0.0311 1.01123 
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ThermophysicaJ properties of iso-butane Continued 

T Density Density E II S Cv Cp Sound 

K kg/m3 mol/dm3 llmol J/mol J/(mol'K) J/(mol'K) m/s pPa"S W/(m'K) Const. 

430.0 10.25 0.1763 29100.0 32500.0 321.3 124.9 135.1 245.3 11.0 0.0325 1.01092 
440.0 9.979 0.1717 30370.0 33870.0 324.4 127.3 137.4 248.8 11.2 0.0339 1.01062 
460.0 9.485 0.1632 32980.0 36660.0 330.7 132.1 141. 9 255.5 11.6 0.0367 1.01008 
480.0 9.042 0.1556 35690.0 39540.0 336.8 136.7 146.4 261.9 12.1 0.0396 1.00960 
500.0 8.642 0.1487 38480.0 42510.0 342.8 141.3 150.8 268.1 12.5 0.0425 1.00917 

520.0 8.280 0.1424 41360.0 45570.0 348.8 145 7 155 1 274.1 130 1),0455 1.00R77 
540.0 7.948 0.1367 44330.0 48720.0 354.8 150.0 159.3 279.8 13.4 0.0486 1.00841 
560.0 7.643 0.1315 47380.0 51940.0 360.6 154.2 163.3 285.5 13.9 0.0517 1.00808 
580.0 7.363 0.1267 50510.0 55250.0 366.4 158.3 167.3 290.9 14.3 0.0548 1.00778 
600.0 7.103 0.1222 53720.0 58630.0 372.2 162.2 171.2 296.3 14.7 0.0580 1.00750 

0.80 MPa isobar 

113.90a 741.4 12.76 -23770.0 -23710.0 108.7 73.85 99.02 1738.0 9010.0 0.110 2.10769 
200.0 658.2 11.32 -14620.0 -14550.0 168.2 82.19 114.8 1324.0 550.0 0.136 1.93647 
250.0 607.2 10.45 -8588.0 -8511.0 195.1 90.00 127.0 1076.0 265.0 0.118 1.84310 
260.0 596.3 10.26 -7305.0 -7227.0 200.1 91.85 129.8 1024.0 235.0 0.113 1.82403 
280.0 573.7 9.870 -4652.0 -4571 .0 209.9 95.85 136.0 917.1 186.0 0.104 1.78490 
300.0 549.3 9.451 1866.0 1782.0 219.6 100.2 143.1 806.8 149.0 0.0951 1.74370 
320.0 522.3 8.986 1074.0 1163.0 229.1 105.0 151.7 692.0 120.0 0.0866 1. 69916 
329.623b 507.9 8.739 2556.0 2647.0 233.6 107.5 156.8 634.4 108.0 0.0826 1.67587 
329.623b 20.59 0.3543 17250.0 19510.0 284.8 103.1 122.8 191.2 8.91 0.0206 1. 02219 
330.0 20.51 0.3529 17300.0 19560.0 284.9 103.1 122.8 191.5 8.91 0.0206 1. 02211 

340.0 19.43 0.3343 18390.0 20790.0 288.6 104.9 122.4 198.4 9.12 0.0217 1.02091 
350.0 18.51 0.3184 19500.0 22010.0 292.2 106.9 122.8 204.6 9.33 0.0227 1. 01990 
360.0 17.71 0.3046 20620.0 23240.0 295.6 109.0 123.7 210.2 9.54 0.0239 1.01901 
380.0 16.36 0.2815 22900.0 25750.0 302.4 113.5 126.6 220.3 9.98 0.0262 1.01753 
400.0 15.26 0.2625 25270.0 28310.0 309.0 118.1 130.2 229.4 10.4 0.0287 1.01632 
420.0 14.33 0.2465 27710.0 30960.0 315.4 122.9 134.2 237.6 10.9 0.0314 1.01530 
430.0 13.91 0.2394 28970.0 32310.0 318.6 125.2 136.3 241.5 11. 1 0.0327 1.01485 
440.0 13.53 0.2327 30250.0 33680.0 321.8 127.6 138.5 245.2 11.3 0.0341 1.01442 
450.0 13.16 0.2265 31550.0 35080.0 324.9 130.0 140.6 248.9 11.5 0.0355 1. 01403 
460.0 12.82 0.2206 32870.0 36500.0 328.0 132.3 142.8 252.4 11.8 0.0369 1. 01366 

480.0 12.20 0.2099 35580.0 39390.0 334.2 136.9 147.1 259.2 12.2 0.0398 1. 01298 
500.0 11.64 0.2003 38380.0 42380.0 340.3 141.4 151.3 265.7 12.6 0.0427 1.01237 
520.0 11.14 0.1916 41270.0 45450.0 346.3 145.8 155.6 271.9 13.1 U.U4!>"f l.Ul182 

540.0 10.68 0.1837 44250.0 48600.0 352.2 150.1 159.7 278.0 13.5 0.0487 1.01132 
560.0 10.26 0.1765 47300.0 51830.0 358.1 154.3 163.7 283.8 14.0 0.0518 1. 01087 
580.0 9.876 0.1699 50440.0 55150.0 363.9 158.3 167.7 289.4 14.4 0.0549 1.01045 
600.0 9.520 0.1638 53660.0 58540.0 369.7 162.2 171.5 294.9 14.8 0.0581 1.01006 

1.00 MPa i!;()bar 

It4.00a 741.4 12.76 -23770.0 -23690.0 108.7 73.80 99.03 1741.0 8990.0 0.110 2.10765 
200.0 658.4 11.33 -14620.0 -14530.0 168.2 82.19 114.8 1326.0 551.0 0.136 1.93673 
250.0 607.4 10.45 -8596.0 -8501.0 195.0 90.00 127.0 1078.0 266.0 0.118 1.84350 
260.0 596.6 10.26 -7315.0 -7217.0 200.1 91. 85 129.8 1026.0 235.0 0.113 1.82447 
280.0 574.0 9.876 -4663.0 -4562.0 209.9 95.85 135.9 919.6 187.0 0.104 1.78544 
300.0 549.7 9.458 -1881.0 -1775.0 219.5 100.2 143.0 809.9 150.0 0.0952 1.74440 
320.0 522.9 8.996 1055.0 1166.0 229.0 105.0 151.5 695.8 121.0 0.0867 1.70010 
339.375b 493.0 8.482 4083.0 4201.0 238.2 110.0 162.4 578.7 96.9 0.0789 1. 65187 
339.375b 25.94 0.4462 17980.0 20230.0 285.4 106.6 129.8 187.1 9.34 0.0221 1.02801 
340.0 25.81 0.4440 18060,0 20310.0 285.7 106.7 0.9. " 187.6 9.35 0.0221 1.02787 

350.0 24.33 0.4187 19210.0 21600.0 289.4 108.3 128.2 195.4 9.54 0.0231 1.02623 
360.0 23.10 0.3975 20360.0 22880.0 293.0 110.2 128.0 202.2 9.74 0.0242 1.02487 
370.0 22.05 0.3793 21520.0 24160.0 296.5 112.2 128.4 208.4 9.94 0.0254 1.02371 
360.0 21.12 0.3634 22700.0 25450.0 300.0 114.3 129.4 214.0 10.1 0.0265 1.02269 
400.0 19.57 0.3366 25090.0 28060.0 306.7 118.7 132.2 224.2 10.6 0.0290 1.02097 
420.0 18.28 0.3146 27560.0 30740.0 313.2 123.3 135.7 233.3 11.0 0.0316 1.01956 
430.0 17.72 0.3049 28830.0 32110.0 316.4 125.6 137.6 237.5 11.2 0.0329 1.01894 
440.0 17.20 0.2959 30110.0 33490.0 319.6 128.0 139.6 241.5 11.4 0.0343 1.01837 
450.0 16.71 0.2876 31420.0 34900.0 322.8 130.3 141.6 245.5 11.7 0.0357 1.01784 
460.0 16.26 0.2798 32750.0 36330.0 325.9 132.6 143.7 249.2 11.9 O.O.Hl 1.01735 
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Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 moJldm3 l/mol l/mol J/(mol'K) J/(mol'K) m/s !-,Pa'S W/(m'K) Const. 

470.0 15.84 0.2725 34100.0 37770.0 329.0 134.9 145.8 252.9 12.1 0.0385 1. 01688 
480.0 15.44 0.2656 35480.0 39240.0 332.1 137.1 147.8 256.5 12.3 0.0399 1.01644 
500.0 14.71 0.2530 38290.0 42240.0 338.2 141.6 152.0 263.3 12.8 0.0429 1.01565 
520.0 14.05 0.2417 41180.0 45320.0 344.3 146.0 156.1 269.8 13.2 0.0459 1. 01493 
540.0 13.46 0.2315 44160.0 48480.0 350.2 150.2 160.1 276.1 13.6 0.0489 1.01428 
560.0 12.91 0.2222 47230.0 51730.0 356.1 154.4 164.1 282.1 14.1 0.0520 1.01369 
580.0 12.42 0.2137 50370.0 55050.0 361.9 158.4 168.0 288.0 1-1.5 0.0551 1.01316 
600.0 11.96 0.2058 53590.0 58450.0 367.7 162.3 171.8 293.6 14.9 0.0582 1.01266 

1.20 MPa isobar 

114.10a 741.4 12.76 -23760.0 -23670.0 108.8 73.76 99.04 1744.0 8970.0 0.110 2.10761 
200.0 658.5 11.33 -14630.0 -14520.0 168.1 82.19 114.8 1327.0 553.0 0.136 1.93700 
250.0 607.6 10.45 -8605.0 -8490.0 195.0 90.00 126.9 1080.0 267.0 0.118 1.84389 
260.0 596.9 10.27 -7324.0 -7207.0 200.0 91. 85 129.7 1028.0 236.0 0.113 1.82490 
280.0 574.4 9.882 -4675.0 -4553.0 209.9 95.84 135.8 922.0 187.0 0.104 1.78597 
300.0 550.2 9.466 -1896.0 -1769.0 219.5 100.2 142.8 812.9 150.0 0.0954 1. 74509 
320.0 523.5 9.007 1036.0 1169.0 228.9 105.0 151.2 699.6 121.0 0.0869 1.70103 
340.0 492.8 8.479 4157.0 4298.0 238.4 110.2 162.4 579.9 96.8 0.0789 1.65160 
347.786b 479.2 8.244 5439.0 5585.0 242.2 112.3 168.1 530.2 88.2 0.0758 1.62997 
347.786b 31.51 0.5421 18600.0 20820.0 286.0 109.8 136.9 182.6 9.75 0.0234 1.03410 
350.0 31.02 0.5337 18870.0 21120.0 286.8 110.1 136.1 184.7 9.79 0.0236 1.03355 

360.0 29.13 0.5012 20070.0 22470.0 290.6 111.5 133.6 193.2 9.96 0.0246 1.03146 
370.0 27.58 0.4746 21270.0 23800.0 294.3 113.3 132.8 200.6 10.1 0.0257 1.02974 
380.0 26.27 0.4520 22470.0 25130.0 297.8 115.2 132.8 207.2 10.3 0.0269 1.02829 
390.0 25.13 0.4324 23680.0 26460.0 301.3 117.3 133.5 213.2 10.5 0.0281 1.02703 
400.0 24.13 0.4152 24910.0 27800.0 304.7 119.4 134.5 218.8 10.7 0.0293 1.02593 
420.0 22.43 0.3858 27410.0 30520.0 311. 3 123 8. 137.4 ".8 8 11.' 0.0319 1.01404 
430.0 21.69 0.3731 28680.0 31900.0 314.5 126.0 139.1 233.4 11.4 0.0332 1.02323 
440.0 21.01 0.3615 29980.0 33300.0 317.8 128.3 140.9 237.8 11.6 0.0345 1.02249 
450.0 20.39 0.3507 31290.0 34720.0 321.0 130.6 142.8 242.0 11.8 0.0359 1.02180 

460.0 19.61 0.3407 32630.0 36150.0 324.1 132.8 144.7 246.0 12.0 0.0373 1.02116 
470.0 19.26 0..3314 33990.0 37610.0 327.2 135.1 146.7 249.9 12.2 0.0.387 1.020.57 
480.0. 18.76 0.3227 35370..0 390.90..0 330..4 137.3 148.6 253.7 12.4 0..0.401 1.02001 
490..0. 18.28 0.3146 36770.0 40.580.0 333.4 139.5 150.6 257.3 12.7 0.0416 1.0.1949 
500.0 17.84 0..3069 38190..0. 4210.0..0. 336.5 141. 7 152.6 260..9 12.9 0..0.430 1.0190.0. 
520.0. 17.01 0.2927 41090.0. 45190.0. 342.6 146.1 156.6 267.7 13.3 0.0460 1.01811 
540.0. 16.27 0..280.0. 44080.0. 48360..0. 348.6 150.3 160.6 274.2 13.7 0..0490 1.0.1730. 
560.0. 15.60. 0.2685 47150.0 51620.0 354.5 154.4 164.5 280.5 14.1 0.0521 1.0.1657 
580..0 14.99 0.2579 50290.0 54950.,0 360.3 158.4 168.4 286.5 14.6 0.0.552 1.0.1590. 
60.0.0 14.43 0.2483 53520.0. 58350.0 366.1 162.3 172.1 292.3 15.0 0.0584 1.01529 

1.40. MPa isobar 

114.10" 741.4 12.76 -23760.0 -23650.0 10a.1I 73.71 99.05 1746.0 6940.0 0.110 2.10157 
200..0 658.7 11.33 -14630.0 -14510.0 168.1 82.19 114.8 1328.0 554.0. 0.136 1.93726 
250.0 607.9 10.46 -8613.0 -8479.0 195.0 90.00 126.9 1081.0 267.0 0..118 1.84429 
260..0. 597.1 10.27 -7333.0 -7197.0 20.0.0 91.85 129.6 10.30.0. 237.0. 0.113 1.82534 
280.0 574.7 9.887 -4686.0 -4544.0 209.8 95.84 135.7 924.4 188.0 0.104 1. 78651 
30.0.0 550.6 9.473 -1910.0. -1762.0 219.4 100.2 142.7 815.8 151.0 0.0.955 1. 74577 
320.0. 524.1 9.017 1017.0 1172.0 228.9 105.0 151.0 703.4 122.0. 0.0871 1. 70195 
340.0 493.7 8.494 4130.0 4295.0 238.3 110.1 161.9 584.8 97.4 0..0791 1.65294 
350.0 476.2 8.192 5778.0 5949.0 243.1 112.9 169.3 521.6 86.5 0.0752 1.62523 
::l55.221b 4M.l 8.01Q 1i1i71.0 68<16.0 1<15.7 11<1. <1 17<1 1 <186.8 111.0 0.0732 1.60942 
355.222b 37.37 0.6430 19140.0 21310.0 286.4 112.6 144.6 177 .8 10.2 0.0247 1.0.4053 
360.0 36.05 0.6203 19740.0. 22000.0 288.3 113.2 141.9 182.8 10.2 0.0.251 1.03907 

370.0. 33.76 0.5808 20990.0. 2340.0.0 292.2 114.6 138.6 191.9 10..4 0.0261 1.03651 
380.0. 31.90 0.5489 22220.0. 24770.0 295.8 116.2 137.2 199.8 10..6 0.0.273 1.0.3445 
390.0 30.34 0.5221 23460..0 26140..0 299.4 118.1 136.9 20.6.7 10.7 0..0284 1.03272 
40.0.0 29.00 0..4990 24710.0 27510.0 302.9 120.1 137.3 213.0 10.9 0.0296 1.0.3123 
410.0. 27.82 0..4787 25970.0. 28890.0 30.6.3 122.2 138.2 218.8 11.1 0..030.9 1.0.2993 
420.0 26.78 0..4607 27240..0 30.280.0. 309.6 124.3 139.3 224.1 11.3 0.0.321 1.02877 
430.0 25.83 0..4444 28530.0. 31680.0 312.9 126.5 140.8 229.2 11.5 0.0334 1.02773 
440.0 24.97 0.4297 29840.0 33090.0 316.2 128.7 142.3 233.9 11.7 0.0348 1.02678 
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731 B. A. YOUNGLOVE AND J.F. ELY 

Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mol J/mol J/(mol'K) J/(mo!'K) m/s I1 Pa'S W/(m'K) Const. 

450.0 24.19 0.4161 31160.0 34530.0 319.4 130.9 144.0 23S.4 11.9 0.0361 1.02591 
460.0 23.46 0.4037 32510.0 35980.0 322.6 133.1 145.8 242.S 12.1 0.0375 1.02512 
470.0 22.79 0.3921 33870.0 37440.0 325.7 135.3 147.6 246.9 12.4 0.0389 1.02438 
480.0 22.17 0.3814 35260.0 38930.0 328.8 137.5 149.5 250.9 12.6 0.0403 1.02369 
490.0 21.58 0.3713 36660.0 40430.0 331.9 139.7 151.4 254.7 12.8 0.0418 1.02305 
500.0 21.04 0.3619 38090.0 41960.0 335.0 141.9 153.3 258.5 13.0 0.0432 1.02245 
520.0 20.04 0.3447 41000.0 45060.0 341.1 146.2 157.2 265.6 13.4 0.0462 1.02135 
540.0 19.14 0.3293 43990.0 48250.0 347.1 150.4 161.1 272.4 13.8 0.0492 1.02037 
560.0 18.33 0.3154 47070.0 51510.0 353.0 154.5 164.9 271), 9 14.2 0.0523 1.01949 
580.0 17.60 0.3027 50220.0 54840.0 358.9 158.5 168.7 285.1 14.7 0.0554 1.01869 

600.0 16.93 0.2912 53450.0 58250.0 364.7 162.4 172.4 291.1 15.1 0.0585 1.01796 

1.60 MPa isobar 

114.20a 741.4 12.76 -23750.0 -23620.0 108.9 73.67 99.06 1749.0 8920.0 0.110 2.10754 
200.0 658.9 11.34 14640.0 -14500.0 168.1 82.19 114.8 1330.0 555.0 0.136 1.93752 
250.0 608.1 10.46 -8621.0 -8468.0 194.9 90.00 126.8 1083.0 268.0 0.118 1.84468 
260.0 597.4 10.28 -7342.0 -7187.0 200.0 91.R" 129.1'. 1011.0 137.0 0.114 1.81577 
280.0 575.0 9.893 -4697.0 -4536.0 209.8 95.84 135.6 926.8 188.0 0.105 1. 78704 
300.0 551.0 9.480 -1924.0 -1755.0 219.4 100.2 142.5 81S.8 151.0 0.0957 1.74645 
320.0 524.7 9.027 997.8 1175.0 228.8 104.9 150.8 707.0 . 122.0 0.0873 1.70286 
340.0 494.6 8.509 4104.0 4292.0 238.3 110.1 161.5 589.7 98.0 0.0793 1.65426 
350.0 477.3 8.211 5746.0 5941.0 243.0 112.8 168.6 527.4 87.2 0.0755 1.62690 
360.0 457.6 7.872 7469.0 7672.0 247.9 115.7 178.3 460.7 76.8 0.0716 1.59618 

361.909b 453.4 7.801 7810.0 8015.0 248.9 116.3 180.6 447.2 74.8 0.0708 1.58977 
361.909b 43.58 0.7497 19590.0 21730.0 286.8 115.3 153.1 172.9 10.6 0.0259 1.04739 
J()!).U 42.45 U.7303 20000.0 22200.0 288.1 115.5 150.3 176.6 10.6 0.0262 1.04612 
370.0 40.82 0.7024 20660.0 22940.0 290.1 116.1 146.9 182.1 10.7 0.0267 1.04431 
380.0 38.16 0.6565 21950.0 24380.0 293.9 117.4 142.9 191.6 10.8 0.0277 1.04133 
390.0 36.02 0.6197 23220.0 25800.0 297.6 119.0 141.2 199.7 11.0 0.0288 1.03895 
400.0 34.23 0.5890 24500.0 27210.0 301.2 120.9 140.6 206.9 11.1 0.0300 1.03696 
410.0 32.70 0.5626 25780.0 28620.0 304.7 122.8 140.8 213.4 11.3 0.0312 1.03526 
420.0 31.36 0.5396 27070.0 30030.0 308.1 124.8 141.6 219.3 11.5 0.0324 1.03377 
430.0 30.17 0.5191 28370.0 31450.0 311.4 126.9 142.6 224.8 11.7 0.0337 1.03245 

440.0 :.W.10 0.5007 29690.0 32880.0 314.7 129.1 143.9 230.0 11.9 0.0350 1.03127 
450.0 28.13 0.4840 31020.0 34330.0 317.9 131.2 145.4 234.8 12.1 0.0363 1.03020 
460.0 27.24 0.4687 32380.0 35790.0 321.2 133.4 147.0 239.5 12.3 0.0377 1.02922 
470.0 26.42 0.4546 33750.0 37270.0 324.3 135.6 148.7 243.9 12.5 0.0391 1.02831 
480.0 25.67 0.4416 35140.0 38770.0 327.5 137.8 150.4 248.1 12.7 0.0405 1.02748 
49U.U 24.9() U.4295 3655U.0 40280.0 330.6 139.9 152.3 252.1 12.9 0.0420 1.02670 
500.0 24.31 0.4182 37980.0 41810.0 333.7 142.1 154.1 256.1 13.1 0.0434 1.02598 
510.0 23.69 0.4076 39440.0 43360.0 336.8 144.2 156.0 259.8 13.3 0.0449 1.02530 
520.0 23.11 0.3976 40910.0 44930.0 339.8 146.3 157.8 263.5 13.5 0.0464 1.02467 
540.0 22.05 0.3794 43910.0 48120.0 345.8 150.5 161.6 270.6 13.9 0.0494 1.02350 

560.0 21.10 0.3629 46990.0 51390.0 351. 8 154.6 165.4 277.3 14.3 0.0524 1.02246 
580.0 20.23 0.3481 50140.0 54740.0 357.7 158.6 169.1 283.7 14.8 0.0555 1.02151 
600.0 19.44 0.3345 53380.0 58160.0 363.5 162.4 172.8 289.9 15.2 0.0586 1.02066 

1.80 MPa isobar 

114.30a 741.4 12.76 -23740.0 -23600.0 108.9 73.63 99.07 1752.0 8900.0 0.110 2.10750 
2UO.O 659.0 11.34 -14640.0 -14480.0 168.1 82.19 114.7 1331.0 556.0 0.136 1.93778 
250.0 608.4 10.47 -8630.0 -8458.0 194.9 90.00 126.8 1085.0 269.0 0.118 1.84507 
260.0 597:7 10.28 -7351.0 -7176.0 199.9 91.85 129.5 1034.0 238.0 0.114 1.82620 
280.0 575.4 9.899 -4709.0 -4527.0 209.7 95.83 135.6 929.2 189.0 0.105 1.78757 
300.0 551.5 9.4R& -193R.O -1749.0 '.19.3 100.2 147.4 8'.1.7 152.0 0.0958 1.74713 
320.0 525.2 9.037 979.2 1178.0 228.8 104.9 150.6 710.7 123.0 0.0874 1. 70376 
340.0 495.4 8.523 4078.0 4289.0 238.2 110.0 161.0 594.4 98.6 0.0795 1.65556 
350.0 478.3 8.229 5714.0 5933.0 243.0 112.8 168.0 533.0 87.8 0.0757 1.62853 
360.0 459.0 7.897 7428.0 7656.0 247.8 115.7 177.2 467.5 77.5 0.0719 1.59835 

365.0 448.1 7.709 8323.0 8556.0 250.3 117.2 183.4 432.5 72.4 0.0699 1. 58153 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 733 

Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 molldm3 limo! limo! J/(mo!'K) J/(mo!'K) mls pPa-s W/(m'K) Const. 

368.001 b 441.0 7.587 8876.0 9113.0 251. 8 118.2 187.9 410.4 69.3 0.0687 1.57066 
368.001 b 50.20 0.8636 19990.0 22070.0 287.0 117.8 162.9 167.7 11.0 0.0271 1.05474 
370.0 49.24 0.8471 20270.0 22400.0 287.9 117.9 160.0 170.5 11.0 0.0273 1.05366 
375.0 47.09 0.8101 20960.0 23180.0 290.0 118.2 154.6 176.8 11.0 0.0217 1.05124 
380.0 45.27 0.7788 21630.0 23940.0 292.0 118.8 151.0 182.4 11.1 0.0282 1.04920 
390.0 42.29 0.7276 22960.0 25430.0 295.9 120.1 146.7 192.1 11.2 0.0292 1.04587 
400.0 39.91 0.6866 24260.0 26890.0 299.6 121.7 144.7 200.4 11.3 0.0304 1.04321 
410.0 37.92 0.6524 25570.0 28330.0 303.1 123.5 144.0 207.7 11.5 0.0317 1.04099 
415.0 37.04 0.6372 26220.0 29050.0 304.9 124.4 144.0 211.1 11.6 0.0322 1.04001 

420.0 36.22 0.6231 26880.0 29770.0 306.6 125.4 144.1 214.3 11. 7 0.0327 1.03910 
430.0 34.73 0.5975 28200.0 31210.0 310.0 127.4 144.7 220.3 11.9 0.0340 1.03744 
440.0 33.41 0.5748 29530.0 32660.0 313.3 129.5 145.7 225.9 12.0 0.0353 1.03598 
450.0 32.23 0.5544 30880.0 34130.0 316.6 131.6 146.9 231.2 12.2 0.0366 1.03466 
460.0 31.15 0.5360 32240.0 35600.0 319.9 133.7 148.3 236.1 12.4 0.0379 1.03347 
470.0 30.17 0.5191 33620.0 37090.0 323.1 135.8 149.8 240.8 12.6 0.0393 1.03239 
480.0 29.27 0.5035 35020.0 38600.0 326.3 138.0 151.4 245.3 12.8 0.0407 1.03139 
490.0 28.43 0.4891 36440.0 40120.0 329.4 140.1 153.1 249.5 13.0 0.0422 1.03046 
500.0 27.65 0.4758 37880.0 41660.0 332.5 142.3 154.9 253.7 13.2 0.0436 1.02961 
<iHLO '6.93 0.4633 393300 43"0.0 3356 144 4 156.7 ')576 13.4 0.0451 1.02RR1 

520.0 26.25 0.4516 40810.0 44800.0 338.6 146.5 158.5 261.5 13.6 0.0465 1.02806 
540.0 25.01 0.4302 43820.0 48000.0 344.7 150.6 162.2 268.8 14.0 0.0495 1.02669 
560.0 23.90 0.4111 46900.0 51280.0 350.7 154.7 165.8 275.7 14.4 0.0526 1.02548 
580.0 22.90 0.3939 50070.0 54640.0 356.5 1.58.6 169 • .5 282.3 14.9 0.0557 1.0:14:18 
600.0 21.99 0.3783 53300.0 58060.0 362.4 162.5 173.1 288.7 15.3 0.0588 1.02339 

2.00 MPa isobar 

114.40a 741.4 12.76 -23740.0 -23580.0 109.0 73.58 99.08 1755.0 8880.0 0.110 2.10746 
200.0 659.2 11. 34 -14650.0 -14470.0 168.0 82.19 114.7 1332.0 558.0 0.136 1.93804 
250.0 608.6 10.47 -8638.0 -8447.0 194.9 90.01 126.7 1087.0 269.0 0.118 1.84546 
260.0 597.9 10.29 -7360.0 -7166.0 199.9 91.85 129.5 1036.0 239.0 0.114 1.82662 
280.0 575.7 9.904 -4720.0 -45]8.0 209.7 95.83 135.5 931.6 190.0 0.105 1.78810 
300.0 551.9 9.495 -1952.0 -1742.0 219.3 100.2 142.3 824.6 153.0 0.0960 1.74780 
320.0 525.8 9.046 960.9 1182.0 228.7 104.9 150.3 714.3 123.0 0.0876 1.70465 
340.0 496.2 8.537 4052.0 4287.0 238.1 110.0 160.6 599.1 99.2 0.0797 1.65684 
350.0 479.4 0.247 5682.0 5925.0 242.9 112.7 167.3 538.4 88.4 0.0759 1.63013 
360.0 460.4 7.921 7387.0 7640.0 247.7 115.6 176.1 474.2 78.2 0.0722 1.60045 

370.0 438.0 7.535 9197.0 9462.0 252.7 118.7 189.4 403.7 68.1 0.0683 1.56602 
372.0 432.9 7.448 9576.0 9844.0 253.7 119.3 193.0 388.4 66.1 0.0674 1.55826 
373.6U2" 421L6 7.374 9885.0 10160.0 254.6 119.9 196.4 375.8 64.4 0.0668 1.55178 
373.602b 57.31 0.9861 20330.0 22360.0 287.2 120.J 174.6 162.4 11.4 0.0284 1.06269 
375.0 56.42 0.9708 20540.0 22600.0 287.9 120.2 171.5 164.6 11.4 0.0285 1.06169 
380.0 53.61 0.9224 21260.0 23430.0 290.1 120.4 163.2 171. 9 11.4 0.0289 1.05851 
385.0 51.30 0.8826 21970.0 24230.0 292.2 120.8 157.8 178.2 11.5 0.0293 1.05591 
390.0 49.34 0.8489 22660.0 25010.0 294.2 121 .3 154.2 183.7 11.5 0.0298 1.05370 
400.0 46.12 0.7935 24010.0 26530.0 298.0 122.6 149.9 193.4 11.6 0.0309 1.05009 
410.0 43.54 0.7491 25350.0 28020.0 301.7 124.3 147.9 201.7 11.7 0.0322 1.04720 

415.0 42.42 0.7298 26020.0 28760.0 303.5 125.1 147.4 205.5 11.8 0.0326 1.04594 
420.0 41.38 0.7120 26680.0 29490.0 305.2 126.0 147.1 209.1 11.9 0.0331 1.04479 
425.0 40.43 0.6955 27350.0 30230.0 307.0 127.0 147.0 212.5 12.0 0.0337 1.04372 
430.0 39.54 0.6802 28020.0 30960.0 308.7 127.9 147.1 215.7 12.1 0.0343 1.04272 
440.0 37.92 0.6524 29370.0 32440.0 312.1 129.9 147.6 221.8 12.2 0.0356 1.04092 
450.0 36.49 0.6278 30730.0 33920.0 315.4 132.0 148.5 227.5 12.4 0.0369 1.03933 
460.0 35.20 0.6056 32110.0 35410.0 318.7 134.0 149.7 232.8 12.6 0.0382 1.03790 
470.0 34.03 0.5855 33500.0 36910.0 321.9 136.1 151.0 237.7 12.8 0.0396 1.03660 
480.0 32.97 0.5672 34900.0 38430.0 325.1 138.2 152.5 242.5 13.0 0.0410 1.03542 
490.0 31.99 0.'i'i03 31i330.0 3991iO.0 3')&.3 140.3 154. I 247.0 13.2 0.0424 1.03433 

500.0 31.08 0.5347 37770.0 41510.0 331.4 142.4 155.7 251.3 13.4 0.0438 1.03333 
510.0 30.23 0.5201 39230.0 43080.0 334.5 144.5 157.4 255.4 13.6 0.0452 1.03240 
520.0 29.44 0.5066 40710.0 44660.0 337.6 146.6 159.2 259.4 13.8 0.0467 1.03153 
530.0 28.71 0.4939 47.210.0 46260.0 340.6 148.7 160.9 263.3 13.9 0.0482 1.03071 
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Thermophysical properties of iso-butane - Continued 

T Uensity Uensity E H S Cv Cp Sound Vise. Therm. Die!. 

K mol/dm3 J/mol J/mo! J/(rno1'K) J/(mo!'K) mls W/(m'K) Const. 

540.0 28.01 0.4819 43730.0 47880.0 343.7 150.7 162.7 267.0 14.1 0.0497 1. 02995 
560.0 26.74 0.4600 46820.0 51170.0 349.6 154.8 166.3 274.2 14.6 0.0527 1.02854 
580.0 25.59 0.4403 49990.0 54530.0 355.5 158.7 169.9 281.0 15.0 0.0558 1.02729 
600.0 24.56 0.4225 53230.0 57960.0 361.4 162.5 173.4 287.5 15.4 0.0589 1.02615 

2.50 MPa isobar 

114.60a 741.4 12.76 -23720.0 -23530.0 109.1 73.48 99.10 1761.0 8820.0 0.110 2.10737 
200.0 659.6 11.35 -14660.0 -14440.0 168.0 82.19 114.7 1336.0 561.0 0.136 1.93869 
250.0 609.2 10.48 -8658.0 -8420.0 194.8 90.01 126.6 1091.0 271.0 0.118 1.84643 
260.0 598.6 10.30 -7383.0 -7140.0 199.8 91.85 129.3 1041.0 240.0 0.114 1.82768 
280.0 576.5 9.918 -4747.0 -4495.0 209.6 95.83 135.3 937.4 191.0 0.105 1.78940 
300.0 552.9 9.513 -1987.0 -1724.0 219.2 100.2 142.0 831.6 154.0 0.0963 1.74944 
120.0 <;27.2 9.070 915.7 1191. 0 228.6 104.9 1>19.8 7:23.1 125.0 0.0880 1.706g~ 

340.0 498.2 8.571 3990.0 4282.0 237.9 109.9 159.7 610.4 101.0 0.0802 1.65993 
350.0 481.9 8.290 5607.0 5909.0 242.6 112.6 165.9 551.6 89.9 0.0765 1.63396 
360.0 463.6 7.977 7292.0 7605.0 247.4 . 115.4 173.8 490.0 79.9 0.0729 1.60542 

370.0 442.6 7.61:! 9067.0 9,396.0 1.':)1..:; 1 HI. 4 lK':J .U 41.:;.7 7U.l U.U691 1.57297 
375.0 430.4 7.406 10000.0 10340.0 254.9 120.0 192.9 387.7 65.2 0.0672 1.55447 
380.0 416.6 7.168 10980.0 11330.0 257.5 121. 7 204.2 348.6 60.2 0.0651 1.53360 
385.0 400.1 6.883 12030.0 12390.0 260.3 123.7 222.5 304.3 54.8 0.0630 1. 50893 
385.927b 396.6 6.823 12230.0 12600.0 260.8 124.1 227.4 295.3 53.8 0.0626 1.50374 
385.927b 78.12 1.344 20930.0 22790.0 287.2 125.8 219.5 148.5 12.7 0.0326 1.08625 
390.0 73.18 1.259 21650.0 23640.0 289.4 125.4 196.3 157.3 12.5 0.0325 1.08058 
395.0 68.73 1.182 22460.0 24580.0 291.8 125.4 181.1 165.9 12.5 0.0327 1.07549 
400.0 65.26 1.123 23230.0 25460.0 294.0 125.6 172.1 173.2 12.4 0.0331 1.07154 
405.0 6:1.H 1.071 23970.0 26300.0 296.1 126.0 166.2 179.6 12.4 0.0341 1.06630 

410.0 59.99 1.032 24700.0 27120.0 298.1 126.5 162.2 185.2 12.4 0.0346 1.06555 
415.0 57.89 0.9960 25420.0 27930.0 300.1 127.1 159.4 190.4 12.5 0.0341 1.06317 
420.0 56.04 0.9641 26130.0 28720.0 302.0 127.8 157.3 195.1 12.5 0.0344 1.06108 
425.0 54.:;7 U.Y3':J':J 26830.0 295UO.0 303.8 128.6 155.9 199.5 12.5 0.0348 1.05920 
430.0 52.87 0.9096 27530.0 30280.0 305.6 129.4 154.9 203.6 12.6 0.0353 1.05750 
435.0 51.50 0.%860 28230.0 31050.0 307.4 130.2 154.2 207.5 12.7 0.0359 1.05596 
440.0 50.23 0.8643 28930.0 31820.0 309.2 131.1 153.8 211.2 12.7 0.0364 1.05454 
445.0 49.07 0.8442 29630.0 32590.0 310.9 132.0 153.6 214.7 12.8 0.0370 1.05323 
450.0 47.98 0.8255 30330.0 33360.0 312.6 133.0 153.6 218.0 12.9 0.0376 1.05201 
460.0 46.01 0.7916 31740.0 34890.0 316.0 134.9 153.9 224.2 13.0 0.0389 1.04980 

470.0 44.27 0.7616 33150.0 36440.0 319.3 136.9 154.6 230.0 13.2 0.0402 1.04785 
480.0 42.70 0.7347 34580.0 37990.0 322.6 138.9 155.6 235.4 13.4 0.0415 1.04610 
490.0 41.29 0.7103 36030.0 39550.0 325.8 140.9 156.7 240.6 13.5 0.0429 1.04452 
500.0 40.00 0.6881 37490.0 41120.0 329.0 142.9 158.1 245.4 13.7 0.0443 1.04308 
510.0 38.81 0.6676 38960.0 42710.0. 332.1 144.9 159.5 250.0 13.9 0.0458 1.04176 
520.0 37.71 0.6487 40460.0 44310.0 335.2 147.0 161.0 254.4 14.1 0.0472 1.04054 
5,30.0 ,36.69 U.6311. 4197U.U 45930.U 338.3 149.0 162.6 258.7 14.3 0.0487 1.03940 
540.0 35.73 0.6148 43500.0 47560.0 341.4 151.0 164.2 262.8 14.4 0.0501 1.03835 
550.0 34.84 0.5995 45040.0 49210.0 344.4 153.0 165.9 266.7 14.6 0.0516 1.03736 
560.0 34.00 0.5850 46610.0 50880.0 347.4 155.0 167.6 270.5 14.8 0.0531 1.03643 

580.0 32.47 0.5586 49790.0 54270.0 353.3 158.9 171.0 277.8 15.2 0.0562 1.03473 
600.0 31.09 0.5349 53050.0 57720.0 359.2 162.7 174.4 284.8 15.6 0.0593 1. 03321 

3.00 MPa isobar 

114.80a 741. 5 12.76 -23710.0 -23470.0 109.2 73.38 99.12 1768.0 8770.0 0.111 2.10729 
200.0 659.9 11.35 -14670.0 -14410.0 167.9 82.20 114.6 1339.0 564.0 0.136 1.93933 
250.0 609.8 10.49 -8679.0 -8393.0 194.7 90.02 126.5 1096.0 273.0 0.119 1.84738 
300.0 553.9 9.530 -2021.0 -1707.0 219.0 100.1 141. 7 838.6 155.0 0.0967 1.75106 
320.0 528.5 9.093 871.6 1201.0 228.4 104.8 149.3 731.6 126.0 0.0884 1.70896 
340.0 500.1 8.604 3930.0 4279.0 237.7 109.8 158.8 621.3 102.0 0.0807 1.66290 
350.0 484.2 8.331 5535.0 5895.0 242.4 112.4 164.6 564.2 91.4 0.0771 1.63760 
360.0 466.7 8.029 7202.0 7576.0 247.2 11:";.2 171.9 <;04.8 81. S 0.0735 1 ." 1 {)()<; 
370.0 446.7 7.686 8950.0 9340.0 252.0 118.1 181.5 442.0 72.0 0.0699 1. 57921 
380.0 422.9 7.276 10810.0 11220.0 257.0 121.3 196.4 373.0 62.5 0.0662 1. 54301 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 735 

Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 mo]/dm3 J/mo! J/mol J/(mo!·K) J/(mo!'K) mls /-lPa-s W/(m'K) Const. 

385.0 408.6 7.030 11810.0 12230.0 259.7 123.0 208.4 334.4 57.6 0.0642 1.52151 
390.0 391. 3 6.733 12870.0 13320.0 262.5 125.0 228.3 290.9 52.4 0.0623 1.49593 
392.0 383.1 6.591 13330.0 13790.0 263.7 125.9 241.0 271.2 50.1 0.0617 1.48384 
394.0 373.6 6.428 13820.0 14290.0 264.9 126.9 259.7 249.5 47.6 0.0613 1.46999 
396.0 362.1 6.230 14350.0 14840.0 266.3 128.0 291.5 224.6 44.8 0.0612 1.45335 
396.410b 359.3 6.182 14470.0 14960.0 266.6 128.3 301. 3 218.9 44.1 0.0613 1.44941 
3\10.4lUb lUC:l.:l I . ~l~ ZJl:50 .0 22790.0 286.4 131. 3 330.0 133.7 14.3 0.0414 1.11879 
400.0 96.31 1.657 22000.0 23810.0 289.0 130.2 250.2 145.1 13.9 0.0404 1.10716 
402.0 92.55 1.592 22410.0 24290.0 290.1 129.9 230.3 150.1 13.8 0.0405 1.10278 
404.0 89.42 1.538 22790.0 24740.0 291.3 129.7 216.6 154.4 13.7 0.0412 1.09914 

406.0 86.74 1.492 23150.0 25160.0 292.3 129.6 206.5 158.4 13.6 0.0436 1.09604 
410.0 82.31 1.416 23840.0 25960.0 294.3 129.5 192.8 165.4 13.5 0.0414 1.09091 
412.0 SO.43 1.384 24170.0 26340.0 295.2 129.6 187.8 16S.5 13.4 0.0389 1.08874 
414.0 78.71 1.354 24490.0 26710.0 296.1 129.6 183.7 171.5 13.4 0.0378 1.08677 
416.0 77.14 1.327 24810.0 27070.0 297.0 129.7 180.3 174.2 13.4 0.0373 1.08496 
418.0 75.69 1.302 25120.0 27430.0 297.8 129.9 177.4 176.9 13.3 0.0370 1.08329 
420.0 74.34 1.279 25440.0 27780.0 298.7 130.0 175.0 179.4 13.3 0.0368 1.08174 
422.0 73.07 1.257 25740.0 28130.0 299.5 130.2 172.8 181.8 13.3 0.0367 1.08030 
425.0 71.33 1.227 26200.0 28640.0 300.7 130.5 170.1 185.3 13.3 0.0367 1.07830 
430.0 1)8.73 1.182 26950.0 29480.0 302.7 131.1 lC:lC:l.7 I\1U.O lJ.j 0.OJ69 1.07;:'33 

435.0 66.45 1.143 27690.0 30310.0 304.6 131. 8 164.2 195.5 13.3 0.0372 1.07273 
440.0 64.41 1.10S 28420.0 31130.0 306.4 132.5 162.4 200.0 13.4 0.0377 1.07041 
445 () 6'.5R 1.077 291:'50.0 31940.0 308.3 133;3 161.1 204.3 13.4 0.0381 1.06833 
450.0 60.91 1.048 29880.0 32740.0 310.1 134.1 160.2 208.3 13.4 0.0386 1.06644 
455.0 59.38 1.022 30600.0 33540.0 311. 8 135.0 159.6 212.0 13.5 0.0392 1.06470 
460.0 57.96 0.9972 31330.0 34340.0 313.6 135.8 159.2 215.6 13.5 0.0398 1.06310 
465.0 56.65 0.9747 32050.0 35130.0 315.3 136.7 159.0 219.1 13.6 0.0404 1.06162 
470.0 55.43 0.9537 32780.0 35930.0 3t7.0 137.7 158.9 222.4 13.7 O.O>ltO 1.06024 
480.0 53.21 0.9154 34240.0 37520.0 320.3 139.5 159.2 228.6 13.8 0.0423 1.05774 
490.0 51.23 0.8815 35710.0 39110.0 323.6 141.5 159.9 234.3 13.9 0.0436 1.05551 

500.0 49.46 0.8509 37190.0 40710.0 326.9 143.4 160.8 239.7 14.1 0.0449 1.05352 
510.0 47.85 0.8232 38680.0 42330.0 330.1 145.4 161.9 244.8 14.3 0.0463 1.05171 
520.0 46.38 0.7979 40190.0 43950.0 333.2 147.3 163.1 249.7 14.4 0.0477 1.05007 
530.0 45.02 0.7746 41720.0 45590.0 336.3 149.3 164.5 254.3 14.6 0.0492 1.04855 
540.0 43.77 0.7530 43260.0 47240.0 339.4 151.3 165.9 258.7 14.8 0.0506 1.04715 
550.0 42.60 0.7329 44810.0 48910.0 342.5 153.3 167.4 263.0 14.9 0.0521 1.04585 
560.0 41.51 0.7142 46390.0 50590.0 345.5 155.2 168.9 267.1 15.1 0.0536 1.04464 
570.0 40.49 0.6967 47980.0 52290.0 348.5 157.1 170.5 271.1 15.3 0.0551 1.04350 
580.0 39.53 0.6802 49590.0 54000.0 351.5 159.0 172.1 274.9 15.5 0.0566 1.04244 
600.0 37.77 0.6499 52860.0 57470.0 357.4 162.8 175.3 282.3 15.9 0.0597 1.04049 

3.20 MPa isobar 

114.90a 741.5 12.76 -23700.0 -23450.0 109.3 73.34 99.13 1771.0 8750.0 0.111 2.10725 
200.0 660.1 11.36 -14680.0 -14400.0 167.9 82.20 114.6 1340.0 565.0 0.136 1.93959 
250.0 610.0 10.50 -S687.0 -8382.0 194.7 90.02 126.4 1098.0 274.0 0.119 1.84776 
300.0 554.3 9.537 -2035.0 -1699.0 219.0 100.1 141.6 841.3 156.0 0.0968 1. 75170 
320.0 529.1 9.102 854.2 1206.0 228.4 104.8 149.2 735.0 126.0 0.0886 1. 70980 
340.0 500.9 8.617 3907.0 4278.0 237.7 109.8 158.4 625.6 102.0 0.0809 1.66406 
360.0 467.8 8.049 7168.0 7566.0 247.1 115.1 171.1 510.5 82.1 0.0738 1.61182 
370.0 448.3 7.712 8906.0 9320.0 251.9 118.0 180.3 448.9 72.7 0.0702 1.58154 
380.0 425.2 7.315 10750.0 1l190.0 256.9 121.1 194.0 381.9 63.4 0.0666 1.54638 
385.0 411.5 7.080 11730.0 12180.0 259.5 122.8 204.5 344.9 58.6 0.{)647 1.52582 

390.0 395.4 6.803 12770.0 13240.0 262.2 124.7 220.7 304.1 53.6 0.0628 1.50188 
392.0 387.9 6.674 13210.0 13690.0 263.3 125.5 2.~0.3 286.1 51.4 0.0622 1.49086 
394.0 379.5 6.530 13670.0 14160.0 264.5 126.4 243.3 266.7 49.2 0.0617 1. 47861 
396.0 369.9 6.364 14170.0 14670.0 265.8 127.4 262.3 245.4 46.7 0.0615 1.46459 
398.0 35S.2 6.163 14700.0 1522U.0 2C:l7.2 12S.0 :l\l4.J Ul.l 4j.9 Q.0618 1. 44177 
399.0 351.2 6.041 15000.0 15530.0 268.0 129.2 321.2 207.2 42.4 0.0622 1.43762 
400.0 342.6 5.895 15330.0 15870.0 268.8 130.0 365.5 191.4 40.6 0.0630 1.42548 
400.185b 340.9 5.865 15390.0 15940.0 269.0 130.2 376.4 188.4 40.2 0.0631 1. 42304 
400.185b 121.4 2.089 21080.0 22610.0 285.7 133.5 440.7 127.5 15.3 0.0485 1.13675 
405.0 103.8 1.786 22370.0 24160.0 289.5 131. 7 261.8 144.4 14.4 0.0494 1.11588 
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Thermophysicai properties of iso-butane - Continued 

T Density Density 

mol/dm3 

406.0 101.6 1.747 22590.0 24420.0 290.2 131.5 249.3 147.0 14.3 0.0520 1.11324 
408.0 97.70 1.681 22990.0 24900.0 291.3 131.3 231.0 151.7 14.2 0.0949 1.10873 
410.0 94.47 1.625 23380.0 25350.0 292.4 131.1 218.1 155.9 14.1 0.0472 1.10496 
412.0 91.68 1.577 23740.0 25770.0 293.5 131.0 208.5 159.7 14.0 0.0427 1.10171 
414.0 89.23 1.535 24100.0 26180.0 294.5 130.9 201.0 163.2 13.9 0.0407 1.09886 
416.0 87.04 1.497 24440.0 26580.0 295.4 131.0 195.1 166.5 13.8 0.0396 1.09632 
418.0 85.06 1.463 24780.0 26960.0 296.3 131.0 190.2 169.6 13.8 0.0389 1.09403 
420.0 83.26 1.432 25100.0 27340.0 297.2 131.1 186.1 172.5 13.8 0.0384 1.09195 
422.0 81.60 1.404 25430.0 27710.0 298.1 131.2 182.7 175.3 13.7 0.0382 1.09003 
424.0 80.06 1.377 25750.0 28070.0 299.0 131.4 179.8 177 .9 13.7 0.0380 1.08827 

426.0 78.64 1.353 26060.0 28430.0 299.8 131.5 177 .3 180.4 13.7 0.0379 1.08663 
428.0 77.31 1.330 26370.0 28780.0 300.6 131.7 175.2 182.8 13.7 0.0379 1.08509 
430.0 76.06 1.309 26680.0 29130.0 301.5 131.9 173.3 185.1 13.7 0.0379 1.08366 
435.0 73.23 1.260 27440.0 29980.0 303.4 132 .5 169.6 190.5 13.6 0.0380 1.08042 
440.0 70.75 1.217 28200.0 30830.0 305.4 133.1 166.9 195.4 13.6 0.0383 1.07759 
445.0 68.55 1.179 28940.0 31650.0 307.2 133.8 164.9 200.0 13.7 0.0387 1.07507 
450.0 66.57 1.145 29680.0 32480.0 309.1 134.6 163.5 204.3 13.7 0.0392 1.07281 
455.0 64.77 1.114 30420.0 33290.0 .110.9 t~5.4 16.' .4 2011.4 13.7 0.0397 1.07076 
460.0 63.12 1.086 31150.0 34100.0 312.6 136.2 161. 7 212.2 13.8 0.0402 1.06888 
465.0 61.60 1.060 31890.0 34910.0 314.4 137.1 161.2 215.8 13.8 0.0408 1.06716 

470.0 60.19 1.036 32620.0 35710.0 316.1 138.0 161.0 219.3 13.9 0.0414 1.06556 
480.0 57.65 0.9918 34090.0 37320.0 319.5 139.8 160.9 225.8 14.0 0.0426 1.06269 
490.0 55.41 0.9533 35570.0 38930.0 322.8 141.7 161.2 231.9 14.1 0.0439 1.06016 
500.0 53.41 0.9189 37060.0 40550.0 326.1 143.6 161.9 237.5 14.3 0.0452 1.05790 
510.0 51.60 0.8878 38570.0 42170.0 329.3 145.6 162.9 242.8 14.4 0.0466 1.05587 
520.0 49.96 0.8596 40080.0 43810.0 332.5 147.5 164.0 247.9 14.6 0.0480 1.05403 
530.0 48.46 0.8337 41610.0 45450.0 335.6 149.5 165.3 252.7 14.7 0.0494 1.05234 
540.0 47.07 0.8098 43160.0 47110.0 338.7 151.4 166.6 257.2 14.9 0.0508 1.05079 
550.0 45.78 0.7876 44720.0 48780.0 341.8 153.4 168.0 261.6 15.1 0.0523 1.04935 
560.0 44.58 0.7670 46300.0 50470.0 344.8 155.3 169.5 265.8 15.3 0.0538 1.04801 

570·0 43.46 0.7478 47890.0 52170.0 347.8 157.2 171.0 269.9 15.4 0.0553 1.04676 
580.0 42.41 0.7297 49510.0 53890.0 350.8 159.1 172.6 273.8 15.6 0.0568 1.04559 
600.0 40.49 0.6966 52780.0 57370.0 356.7 162.9 175.7 281.3 16.0 0.0598 1.04345 

3AO MJ>a isobar 

115.008 741.5 12.76 -23700.0 -23430.0 109.3 73.30 99.13 1773.0 8730.0 0.111 2.10122 
200.0 660.3 11.36 -14680.0 -14390.0 167.8 82.20 114.6 1342.0 567.0 0.136 1. 93985 
250.0 610.3 10.50 -8695.0 -8371.0 194.6 90.02 126.4 1099.0 274.0 0.119 1.84814 
300.0 554.7 9.544 -2048.0 -1692.0 218.9 100.1 141.4 844.0 156.0 0.0970 1.75234 
320.0 529.6 9.111 837.0 1210.0 228.3 104.8 149.0 738.3 127.0 0.0888 1. 71062 
340.0 501.6 8.630 3884.0 4278.0 237.6 109.7 158.1 629.8 103.0 0.0811 1.66519 
360.0 468.9 8.068 7134.0 7556.0 247.0 115.1 170.5 516.1 82.7 0.0740 1.61354 
370.0 449.8 7.738 8863.0 9302.0 251. 8 117.9 179.2 455.6 73.3 0.0705 1.58380 
380.0 427.3 7.352 10690.0 11150.0 256.7 121.0 191.9 390.4 64.2 0.0670 1.54958 
385.0 414.2 7.126 11660.0 12130.0 259.3 122.6 201.2 354.9 59.5 0.0651 1.52982 

390.0 399.0 6.865 12680.0 13170.0 261.9 124.4 214.8 316.2 54.7 0.0633 1.50721 
395.0 380.4 6.545 13780.0 14300.0 1.64.8 126.5 238.2 271..4 49.4 0.0619 1.47988 
396.0 376.1 6.470 14010.0 14540.0 265.4 126.9 245.3 262.6 48.3 0.0618 1.47351 
398.0 366.3 6.303 14510.0 15050.0 1.66.7 127.9 264.3 241.8 45.9 0.0618 1.45938 
400.0 354.6 6.100 15050.0 15600.0 1.68.1 129.1 295.8 218.3 43.2 0.0626 1.44248 
401.0 3~7.5 5.979 15340.0 15910.0 ~68.9 129.7 321.5 205.0 41.6 0.0635 1.43236 
401..0 339.1 5.834 15670.0 16250.0 1.69.7 130.5 362.2 190.1 39.9 0.0647 1.42039 
403.0 328.3 5.648 16050.0 16650.0 270.7 131.5 440.2 171..8 37.8 0.0666 1.40520 
403.5 321.3 5.527 16270.0 16890.0 271.3 132.1 517.9 162.6 36.5 0.0678 1.39534 
403.6 319.6 5.499 16320.0 16940.0 271.4 132.3 540.6 160.3 36.2 0.0681 1.39306 

403.7 317.9 5.469 16370.0 16990.0 271.5 132.4 567.2 158.0 35.9 0.0683 1.39064 
403.741 b 317.5 5.463 16390.0 17010.0 271.6 132.4 571..3 157.5 35.8 0.0684 1.39010 
403.741 b 141.5 1..434 20860.0 22260.0 1.84.6 135.8 715.2 121.1 16.6 0.0607 1.16076 
405.0 130.7 2.249 21400.0 22910.0 286.2 134.8 459.3 127.8 16.0 0.0622 1.14778 
406.0 124.7 2.146 21740.0 23330.0 287,.2 134.3 380.2 132.1 15.6 0.0661 1.14064 
407.0 120.2 2.068 1.2040.0 23680.0 288.1 133.8 335.0 135.8 15.4 0.0782 1.13519 
408.0 116.5 2.004 22310.0 24000.0 288.9 133.5 305.3 139.1 15.2 0.138 1.13076 
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Thermcphysicai properties of iso-hutane - Continued 

T Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mol J/mol J!(mo!'K) Jl(mo!'K) m/s pPa"!; W/(m'K) Canst. 

409.0 113.3 1.949 22550.0 24300.0 289.6 133.2 284.0 142.1 15.1 0.0667 1.12702 
410.0 110.6 1.902 22780.0 24570.0 290.3 133.0 267.8 144.8 14.9 0.0563 1.12377 
411.0 108.1 1.860 23010.0 24830.0 290.9 132.8 255.1 147.3 J 4.8 0.05[4 1.12090 

412.0 105.9 1.823 23220.0 25080.0 291.5 132.7 244.8 149.7 14.7 0.0484 J .11833 
413.0 104.0 1.788 23420.0 25320.0 292.1 132.6 236.3 152.0 14.6 0.0464 1. 11599 
414.0 102.1 1.757 2J620.0 255(.0.0 292.7 IJ2.5 229.1 154.1 14. G 0.0449 1.113B6 
416.0 98.89 1.701 24000.0 26000.0 293.7 132.4 217.6 158.1 14.5 0.0429 1.11006 
418.0 96.07 J.653 24370.0 26430.0 29~.8 132.3 208.8 161.7 14.4 0.0416 1.10677 
420.0 93.57 1.610 24730.0 26840.0 295.7 132.3 201.8 165. J 14.3 0.0407 1.10385 
422.0 91.33 1.571 25070.0 27240.0 296.7 132.3 196.2 168.3 14.2 0.0401 1.10124 
424.0 89.29 1.536 25410.0 27620.0 297.6 132.4' 191.5 171.3 14.2 0.0397 1.09888 
426.0 87.43 1.504 25740.0 28000.0 298.5 132.5 187.7 174.1 14.1 0.0394 1 .09672 
428.0 85.72 1.475 26070.0 28370.0 299.4 132.6 184.4 176.8 14.1 0.0392 1.09473 

430.0 84.13 1.447 26390.0 28741l.0 300.2 132.8 18J .6 179.4 14.0 0.0391 1.09290 
432.0 82.65 1.422 26710.0 29100.0 301.1 132.9 179.1 181. 8 14.0 0.0390 1.09119 
435.0 SO.60 1.387 27180.0 29630.0 302.3 133.2 176.1 185.3 14.0 0.0390 1.08882 
440.0 77 .57 1.335 27960.0 30500.0 304.3 133.8 172.2 190.7 14.0 0.0392 1.08534 
445.0 74.91 1.289 28720.0 31360.0 306.2 134.4 169.3 195.7 14.0 0.0394 1.08229 
4:JV.V Il.::>O I .l4~ l'.l4IU.U JUUU.V J()!j.l U::>.l 107.'- :WU.4 14.U O.UJ'.I1l I.U7'.1;'.1 
455.0 70.44 1.212 30220.0 33030.0 309.9 135.9 165.6 204.7 14.0 0.0402 1.07716 
460.0 68.51 1.179 30970.0 33860.0 311. 7 136.7 J64.5 208.8 14.0 0.0407 1.07497 
465.0 66.75 1.148 31720.0 34680.0 313.5 137.5 163.7 212.6 14.1 0.0412 1.07296 
470.0 65.13 1.121 32460.0 35490.0 315.2 138.3 163.2 216.3 14.1 0.0418 1.07112 

475.0 63.63 1.095 33200.0 36310.0 317.0 139.2 162.8 219.8 14.1 0.0423 1.06941 
480.0 62.23 1.071 33950.0 37120.0 318.7 140.1 162.7 223.2 14.2 0.0429 1.06782 
490.0 59.70 1.027 35440.0 38750.0 322.0 142.0 162.7 229.5 14.3 0.0442 1.06495 
500.0 57.46 0.9885 36940.0 40380.0 325.3 14;1.8 163.2 235.4 14.4 0.0455 1.0(,241 
510.0 55.44 0.9538 38450.0 42010.0 328.6 145.7 164.0 240.9 14.6 0.0468 1.06014 
520.0 53.62 0.9224 39970.0 43660.0 331.7 147.7 164.9 246. J 14.7 0.0482 1.05808 
530.0 51.95 0.8938 41510.0 45310.0 334.9 149.6 166.1 251.0 14.9 0.04'16 1.05621 
540.0 50.42 0.8674 43060.0 46980.0 338.0 151.5 167.3 255.7 15.0 0.0510 1.05449 
550.0 49.00 0.8431 44630.0 48660.0 341.1 153.5 168.7 260.3 15.2 0.0525 1.05291 
560.0 47.69 0.8205 46210.0 50350.0 344.2 155.4 170.1 264.6 15.4 0.0540 1.05144 

570.0 46.47 0.7994 47810.0 52060.0 347.2 157.3 171.6 268.8 15.6 0.0554 1.05007 
580.0 45.32 0.7797 49420.0 53780.0 350.2 159.2 173.1 272.8 15.7 0.0569 1.04879 
600.0 43.23 0.7437 52700.0 57280.0 356.1 162.9 176.1 280.5 16.1 0.0600 1.04645 

3.50 MPa iRobar 

IJS.OOa 741.5 12.76 -23690.0 -23420.0 109.4 73.28 99.14 1775.0 8720.0 0.111 2.10720 
200.0 660.3 11.36 -14690.0 14380.0 167.8 82.20 1 J4.6 1342.0 567.0 0.136 1.93998 
250.0 610.4 10.50 -8699.0 -8365.0 194.6 90.02 126.4 1100.0 275.0 0.119 1 .84833 
300.0 554.9 9.547 -2055.0 -1688.0 2J8.9 100.1 141.4 845.4 156.0 0.0970 1.75265 
320.0 529.9 9.116 828.5 1212.0 228.3 104.8 148.9 740.0 127.0 0.0888 1. 71103 
340.0 502.0 8.636 3872.0 4278.0 237.6 109.7 158.0 631.8 103.0 0.0812 1.66576 
360.0 469.5 8.077 7118.0 7551.0 246.9 115.0 170.1 518.8 83.0 0.0741 1.61438 
370.0 4S0.5 7.750 8842.0 9293.0 251.7 117.9 178.7 458.8 73.7 0.0707 1.58490 
380.0 428.4 7.370 10660.0 11140.0 256.6 120.9 190.9 394.5 64.6 0.0672 1.5511J 
3R5.0 415.5 7.148 11620.0 12110.0 259.2 122.5 199.7 359.6 60.0 0.0653 1.53172 

390.0 400.7 6.894 12630.0 13140.0 261.8 124.3 212.3 321.9 55.2 0.0635 1.50969 
395.0 382.9 6.587 13720.0 14250.0 264.6 126.3 233.0 279.7 50.1 0.0621 1.48343 
.,{91).0 378 8 6 516 13950.0 HAgO.O 265.2 126.7 239.0 270.4 4'J.O 0.061? 1.47741 
:198.0 369.7 6.360 14430.0 14980.0 266.5 127.7 254.6 250.8 46.7 0.0619 1.46420 
400.0 359.0 6.177 J4940.0 15510.0 267.8 128.7 278.4 229.1 44.2 0.0625 1 .44883 
402.0 345.8 5.949 15510.0 16100.0 269.3 130.0 320.9 204.2 41.3 0.0644 1.42989 
403.0 337.4 5.806 15840.0 16440.0 270.1 130.8 359.3 189.9 39.6 0.0660 1.41806 
404.0 327.0 ;5.62;5 16210.0 168JO.O 211 .1 IJ!.l 42\1.2 173.4 37.6 0.0686 1.,W329 
404.5 320.3 5.510 16430.0 17060.0 271.7 132.3 493.6 164.0 36.4 0.0703 1.39395 
405.0 311.8 5.364 16680.0 17330.0 272.3 133.0 613.4 153.1 34.9 0.0725 1.38214 

405.2 307.5 5.291 16800.0 J7460.0 272.7 133.3 699.0 148.1 34.2 0.0735 1.37621 
405.4 302.3 5.201 16940.0 17620.0 273.0 133.8 838.4 142.5 33.3 0.0747 1.36906 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 



738 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 molldm3 llmol J/mol J/(mo!'K) J/(mo['K) m/s I-,-Pa-s W/(m'K) Const. 

405.437b 300.8 5.175 16980.0 17660.0 273.1 133.9 892.9 140.9 33.1 0.0749 1.36692 
405.437b 155.2 2.670 20640.0 21950.0 283.7 136.9 1086.0 117.8 17.6 0.0723 1.17746 
410.0 121.4 2.089 22400.0 24070.0 288.9 134.2 317.6 138.3 15.6 0.0623 1.13662 
411.0 117.9 2.029 22650.0 24380.0 289.7 133.9 293.9 141. 3 15.4 0.0560 1.13251 
412.0 115.0 1.978 22890.0 24660.0 290.4 133.7 276.1 144.1 15.2 0.0522 1.12896 
413.0 112.3 1.933 23120.0 24930.0 291.0 133.5 262.2 146.7 15.1 0.0496 1.12584 
414.0 110.0 1.8':12 23340.IJ 2:>1\1U.U 291.0 U3.4 :2:51.0 149.1 1:5.0 0.0476 1.12306 
415.0 107.8 1.855 23550.0 25430.0 292.2 133.2 241.7 151.4 14.9 0.0462 1.12054 

416.0 105.9 1.822 23750.0 25670.0 292.8 133.1 234.0 153.5 14.8 0.0450 1.11824 
41R.O 102.4 1.762 24140.0 26130.0 293.9 133.0 221. 7 157.5 14.7 0.0433 1.11418 
420.0 99.43 1.711 24510.0 26560.0 294.9 132.9 212.3 161.2 14.6 0.0422 1.11067 
422.0 96.78 1.665 24880.0 26980.0 295.9 132.9 204.9 164.7. 14.5 0.0414 1.10757 
424.0 94.41 1.624 25230.0 27380.0 296.9 132.9 199.0 167.9 14.4 0.0408 1.10480 
426.0 92.26 1.587 25570.0 27770.0 297.8 133.0 194.1 170.9 14.4 0.0404 1.10230 
428.0 90.30 1.554 25910.0 28160.0 298.7 133.1 190.0 173.7 14.3 0.0401 1.10002 
430.0 88.50 1.523 26240.0 28530.0 299.6 133.2 186.5 176.4 14.3 0.0399 1. 09793 
432.0 86.83 1.494 26560.0 28900.0 300.4 133.3 183.5 179.0 14.2 0.0397 1.09599 
434.0 85.28 1.467 26880.0 29270.0 301.3 133.5 181.0 181.5 14.2 0.0396 1. 09419 

436.0 83.82 1.442 27200.0 29630.0 302.1 133.7 178.8 183.9 14.2 0.0396 1.09252 
440.0 81.18 1.397 27830.0 30340.0 303.7 134.1 175.1 188.4 14.1 0.0396 1.08946 
445.0 78.26 1.346 28600.0 31200.0 305.7 134.7 171. 7 193.6 14.1 0.0398 1.08610 
450.0 75.69 1.302 29370.0 32060.0 307.6 135.4 169.2 198.4 14.1 0.0401 1. 08315 
455.0 13.39 1.263 301:10.0 32900.0 309.4 136.1 167.4 202.9 14.1 0.()405 1.01<0'11 
460.0 71.31 1.227 30880.0 33730.0 311.3 136.9 166.0 207.1 14.1 0.0410 1.07813 
465.0 69.42 1.194 31630.0 34560.0 313.1 137.7 165.0 211.0 14.2 0.0415 1.07597 
470.0 67.68 1.164 32370.0 35380.0 314.8 138.5 164.3 214.8 14.2 0.0420 1.07399 
475.0 66.07 1.137 33120.0 36200.0 316.6 139.4 163.9 218.4 14.3 0.0426 1.07216 
480.0 64.::58 1.111 33870.0 37020.0 315.3 140.3 163.6 221.9 14.3 0.0431 1.01047 

490.0 61.89 1.065 35370.0 38650.0 321.6 142.1 163.5 228.3 14.4 0.0444 1.06741 
500.0 59.52 1.024 36870.0 40290.0 324.9 143.9 163.9 234.3 14.5 0.0456 1.06472 
510.0 57.39 0.9874 38390.0 41930.0 328.2 145.8 164.5 239.9 14.7 0.0470 1.06231 
520.0 55.47 0.9543 39910.0 43580.0 331. 4 147.7 165.4 245.2 14.8 0.0483 1.06015 
530.0 53.72 0.9242 41450.0 45240.0 334.6 149.7 166.5 250.2 15.0 0.0497 1.05817 
540.0 52.11 0.8966 43010.0 46910.0 337.7 151.6 167.7 255.0 15.1 0.0511 1.05637 
550.0 50.63 0.8711 44580.0 48600.0 340.8 153.5 169.0 259.6 15.3 0.0526 1.05471 
560.0 -19.l6 0.8-175 46160.0 50290.0 343 8 155 4 170.4 '.';4.0 '5.4 0.0'141 1.05317 
570.0 47.98 0.8255 47760.0 52000.0 346.9 157.3 171. 8 268.2 15.6 0.0555 1.05174 
580.0 46.78 0.8049 49380.0 53730.0 349.9 159.2 173.3 272.3 15.8 0.0570 1.05040 

600.0 44.60 0.7674 52670.0 57230.0 355.8 163.0 176.3 280.0 16.1 0.0601 1.04797 

3.60 MFa isobar 

lI5.lOa 741.5 12.76 -23690.0 -23410.0 109.4 73.26 99.14 1776.0 8710.0 0.111 2.10719 
200.0 660.4 11.36 -14690.0 -14370.0 167.8 82.20 114.6 1343.0 568.0 0.136 1. 94010 
250.0 610.5 10.50 -8703.0 -8360.0 194.6 90.03 126.4 1101.0 275.0 0.119 1.84852 
300.0 555.1 9.551 -2062.0 -1685.0 218.9 100.1 141.3 846.7 157.0 0.0971 1. 75297 
320.0 530.1 9.120 820.0 1215.0 228.3 104.8 148.8 741.6 127.0 0.0889 1. 71144 
340.0 502.3 8.642 3861.0 4277.0 237.5 109.7 157.8 633.9 104.0 0.0813 1.66632 
360.0 470.0 8.087 7102.0 7547.0 246.9 115.0 169.8 521.5 83.3 0.0743 1.61522 
370.0 451.2 7.763 8821.0 9285.0 251.6 117.8 178.2 462.1 74.0 0.0708 1.58598 
380.0 429.4 7.387 10630.0 11120.0 256.5 120.8 189.9 398.5 65.0 0.0673 1.55261 
385.0 416.7 7.170 11590.0 12090.0 259.1 122.5 198.3 364.2 60.4 0.0655 1.53356 

390.0 402.3 6.922 12590.0 13110.0 261.7 124.2 210.0 327.4 55.7 0.0637 1. 51206 
395.0 385.2 6.627 13660.0 14200.0 264.5 126.1 228.6 286.6 50.8 0.0623 1.48675 
396.0 381.2 6.559 13880.0 14430.0 265.1 126.5 233.8 277.7 49.7 0.0621 1.48101 
398.0 372.7 6.412 14350.0 14910.0 266.3 127.4 246.9 259.1 47.5 0.0620 1.46856 
400.0 362.9 6.243 14850.0 15420.0 267.6 128.4 265.7 238.8 45.1 0.0625 1.45437 
402.0 351.1 6.041 15390.0 15980.0 269.0 129.6 295.9 216.2 42.5 0.0640 1.43751 
403.0 344.1 5.921 15680.0 16290.0 269.7 130.2 319.8 203.6 41.0 0.0655 1.42752 
404.0 335.9 5.779 16000.0 16630.0 270.5 131.0 355.7 189.8 39.3 0.0678 1.41587 
405.0 325.7 5.604 16370.0 17010.0 271.5 131.9 417.9 174.3 37.4 0.0715 1.40155 
405.5 319.4 5.496 16580.0 17230.0 272.0 132.4 471.1 165.5 36.2 0.0743 1.39273 
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THERMOPHVSICAL PROPERTIES OF FLUIDS 739 

ThermophysicaJ properties of iso-butane . Continued 

T Density Density E H S 

K kg/m3 molldm3 J/mo! Jimo! J/(mo!'K) 

406.0 311. 7 5.363 16820.0 17490.0 272.7 133.1 559.5 155.8 34.9 0.0782 1.38198 
406.5 301.4 5.185 17110.0 17810.0 273.5 133.9 742.6 144.4 33.2 0.0841 1.36771 
406.6 298.8 5.140 17180.0 17880.0 273.6 134.1 807.1 141.9 32.8 0.0857 1.36411 
406.8 292.5 5.033 17350.0 18060.0 274.1 134.6 1006.0 136.3 31.8 0.0896 1.35556 
406.9 288.6 4.966 17450.0 18170.0 274.4 134.9 1174.0 133.2 31.3 0.0919 1. 35027 
407.0 283.9 4.884 17560.0 18300.0 274.7 135.2 1449.0 129.7 30.6 0.0947 1.34382 
407.073h 257.5 4.430 18160.0 18970.0 276.3 137.0 20570.0 116 6 :17.1 O.M72 1. :10826 
407.073b 176.1 3.030 20230.0 21420.0 282.3 138.1 2461.0 114.4 19.1 0.104 1.20333 
410.0 136.3 2.344 21890.0 23420.0 287.2 135.7 421.6 130.7 16.4 0.0694 1.15441 
410.5 133.3 2.293 22050.0 23620.0 287.7 135.4 389.5 132.7 16.3 0.0649 1.15082 

411.0 130.7 2.248 22210.0 23810.0 288.2 135.2 364.5 134.5 16.1 0.061:5 1.14767 
411.5 128.3 2.208 22360.0 23990.0 288.6 135.0 344.5 136.2 16.0 0.0588 1.14486 
412.0 126.2 2.171 22500.0 24160.0 289.0 134.9 328.0 137.8 15.9 0.0566 1.14232 
413.0 122.5 2.107 22760.0 24470.0 289.8 134.6 302.4 140.8 15.7 0.0533 1.13786 
414.0 119.3 2.052 23010.0 24760.0 290.5 134.4 283.3 143.6 15.5 0.0508 1.13403 
415.0 116.4 2.003 23240.0 25040.0 291.2 134.2 268.4 146.2 15.4 0.0490 1.13068 
416.0 113.9 1.960 23470.0 25300.0 291.8 134.0 256.5 148.6 15.3 0.0475 1.12769 
417.0 111. 6 1.921 23680.0 25550.0 292.4 133.9 246.7 150.9 15.2 0.0463 1.12500 
418.0 109.6 1.885 23890.0 25800.0 293.0 133.8 238.4 153.1 15.1 0.0453 1.12255 
4.W.O 10:5. 9 1.52,2, 2,4280.0 2,62,60.0 294.1 133.6 225.4 157.2, 14.9 0.0-138 1.11823 

422.0 102.7 1.767 24660.0 26700.0 295.1 133.5 215.5 160.9 14.8 0.0428 1.11451 
424.0 99.94 1. 719 25030.0 27120.0 296.1 133.5 207.8 164.3 14.7 0.0420 1.11123 
426.0 97.44 1.676 25390.0 27530.0 297.1 133.5 201.5 167.6 14.6 0.0414 1.10831 
428.0 95.19 1.638 25730.0 27930.0 298.0 133.6 196.4 170.6 14.6 U.U4lU 1.10568 
430.0 93.13 1.602 26070.0 28320.0 298.9 133.7 192.1 173.5 14.5 0.0407 1.10328 
432.0 91. 24 1.570 26410.0 28700.0 299.8 133.8 188.5 176.2 14.5 0.0405 1.10109 
434.0 89.50 1.540 26730.0 29070.0 300.7 133.9 185.4 178.8 14.4 0.0403 1.09906 
"36.0 87.87 1 512 n060.0 'Q440.0 :101 .'i 1:14.1 182.7 181.3 14.4 0.0402 1.09717 
438.0 86.35 1.486 27380.0 29800.0 302.4 134.3 180.4 183.7 14.3 0.0402 1.09541 
440.0 84.93 1.461 27700.0 30160.0 303.2 134.5 178.4 186.0 14.3 0.0402 1.09377 

445.0 81. 72 1.406 28480.0 31040.0 305.2 135.0 174.4 191.4 14.3 0.0403 1.09006 
450.0 78.91 1.358 29260.0 31910.0 307.1 135.7 171.4 196.4 14.3 0.0405 1.08682 
455.0 76.42 1.315 30020.0 32760.0 309.0 136.4 169.2 201.0 14.3 0.0409 1.08396 
460.0 74.17 1.276 30780.0 33600.0 310.8 137.1 167.6 205.4 14.3 0.0413 1.08138 
465.0 72.14 1. 241 31540.0 34440.0 312.6 137.9 166.4 209.5 14.3 0.0417 1.07905 
470.0 70.28 1.209 32290.0 35270.0 314.4 138.7 165.6 213.3 14.3 0.0422 1.07692 
475.0 68.56 1.180 33040.0 36090.0 316.1 139.5 165.0 217.U 14.4 U.U4:tlS 1.U7497 
480.0 66.97 1.152 33790.0 36920.0 317.9 140.4 164.6 220.5 14.4 0.0433 1.07316 
490.0 64.12 1.103 35300.0 38560.0 321.3 142.2 164.3 227.2 14.5 0.0445 1.06991 
500.0 61.60 1.060 36810.0 40200.0 324.6 144.1 164.5 233.3 14.6 0.0458 1.06705 

510.0 59.36 1.021 38330.0 41850.0 327.8 145.9 165.1 239.0 14.8 0.0471 1.06451 
520.0 57.34 0.9865 39860.0 43510.0 331.1 147.8 165.9 244.4 14.9 0.0485 1.06223 
530.0 55.50 0.9549 41400.0 45170.0 334.2 149.7 166.9 249.5 15.0 0.0498 1.06016 
540.0 53.82 0.9260 42960.0 46850.0 337.4 151.7 168.1 254.3 15.2 0.0513 1.05826 
550.0 52.27 0.8993 44530.0 48530.0 340.5 153.6 169.3 259.0 15.4 0.0527 1.05652 
560.0 50.84 0.8746 46120.0 50230.0 343.5 155.5 170.7 263.4 15.5 0.0542 1.05491 
570.0 49.50 0.8517 47720.0 51950.0 346.6 157.4 172.1 267.7 15.7 0.0556 1.05342 
580.0 48.26 0.8302 49340.0 53680.0 349.6 159.3 173.6 271.8 15.8 0.0571 1.05202 
600.0 45.99 0.7912 52630.0 57180.0 355.5 163.0 176.6 279.6 16.2 0.0602 1.04949 

3.70 MPa isobar 

115.10a 7>11.S 1'2.76 -23690.0 -23400.0 109.4 73.24 99.15 1777.0 R7{)O.0 0.111 2.10717 
200.0 660.5 11.36 -14690.0 -14370.0 167.8 82.20 114.6 1344.0 568.0 0.136 1.94023 
250.0 610.6 10.51 -8707.0 -8354.0 194.6 ·90.03 126.3 1102.0 275.0 0.119 1. 84871 
300.0 555.3 9.554 -2068.0 -1681.0 218.9 100.1 141.3 848.1 157.0 0.0972 1.75328 
320.0 530.4 9.125 811.5 1217.0 228.2 104.8 148.7 743.2 128.0 0.0890 1.71185 
340.0 50l.7 8.648 36;50.0 4277.0 237.5 109.7 1S7.7 63.5.9 104.0 0.0814 1.66667 
360.0 470.6 8.096 7085.0 7542.0 246.8 115.0 169.5 524.2 83.6 0.0744 1.61605 
370.0 451.9 7.775 8801.0 9276.0 251.6 117.8 177.7 465.2 74.3 0.0710 1.58704 
380.0 430.3 7.404 10610.0 11110.0 256.5 120.8 189.1 402.4 65.4 0.0675 1.55407 
385.0 417.9 7.190 11560.0 12070.0 259.0 122.4 197.0 368.7 60.8 0.0657 1.53534 

390.0 403.9 6.948 12550.0 13080.0 261.6 124.1 208.0 332.7 56.2 0.0640 1.51434 
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Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mo! J/mo! J/(mo!K) J/(mol'K) m/s I-lPa-s W/(m'K) Const. 

395.0 387.3 6.663 13600.0 14160.0 264.3 126.0 224.7 293.1 51.4 0.0625 1.48987 
396.0 383.6 6.599 13830.0 14190.0 1h4.9 Dh.d n9.1 18d.h 50._~ O.Oh13 1.4Rd3R 
398.0 375.5 6.460 14280.0 14860.0 266.1 127.2 240.5 266.8 48.2 0.0621 1.47256 
400.0 366.3 6.302 14760.0 15350.0 267.3 128.2 255.9 247.7 46.0 0.0625 1.45930 
402.0 355.7 6.119 15280.0 15880.0 268.7 129.2 278.9 226.8 43.5 0.0638 1.44396 
404.0 342.6 5.894 15850.0 16480.0 270.1 130.4 318.3 203.2 40.7 0.0671 1.42526 
405.0 334.5 5.754 16170.0 16al0.0 271.0 131.2 3.51. 7 190.0 39.1 0.070.5 1.41361 
406.0 324.6 5.585 16530.0 17190.0 271.9 132.0 406.6 175.3 37.2 0.0766 1.39997 
406.5 318.7 5.482 16730.0 17400.0 272.4 132.6 450.6 167.2 36.1 0.0822 1.39163 

407.0 311.6 5.361 16950.0 17640.0 273.0 133.2 517.5 158.4 34.9 0.0922 1.38178 
407.5 302.7 5.208 17220.0 17930.0 273.7 133.9 632.9 148.6 33.5 0.120 1.36952 
407.6 300.6 5.172 17280.0 17990.0 273.9 134.0 667.0 146.5 33.1 0.135 1. 36663 
407.8 295.9 5.091 17410.0 18130.0 274.2 134.4 755.1 142.1 32.4 0.259 1.36021 
408.0 290.4 4.996 17560.0 18300.0 274.6 134.8 885.3 137.5 31.6 0.166 1. 35263 
408.2 283.5 4.878 17730.0 18490.0 275.1 135.3 1098.0 132.4 30.6 0.124 1.34329 
408.4 274.4 4.720 17960.0 18750.0 275.7 136.0 1508.0 126.8 29.3 0.108 1.33088 
408.6 260.2 4.476 18310.0 19140.0 276.7 136.9 2557.0 120.6 27.4 0.0990 1.31184 
409.0 198.7 3.419 19860.0 20940.0 281.1 138.7 3385.0 114.2 21.0 0.0911 1.23174 
409.1 190.5 3.277 20100.0 21230.0 281. 8 138.6 2426.0 114.9 20.3 0.0895 1.22131 

409.2 184.6 3.176 20280.0 21440.0 282.3 138.4 1902.0 115.7 19.9 0.0878 1.21392 
409.4 176.4 3.034 20540.0 21760.0 283.1 138.2 1362.0 117.3 19.2 0.0844 1.20360 
410.0 162.2 2.791 21050.0 22380.0 284.6 137.5 806.2 121.2 18.2 0.0762 1.18605 
411.0 149.6 2.573 21590.0 23020.0 286.2 136.8 539.8 126.4 17.3 0.0672 1.17052 
411.5 145.2 2.498 21800.0 23280.0 286.8 136.5 477.3 128.6 17.1 0.0641 1.16519 
412.0 141.5 2.435 21980.0 23500.0 287.3 136.2 433.0 130.7 16.8 0.0615 1.16073 
412.5 138.3 2.380 22160.0 23710.0 287.8 136.0 399.9 132.6 16.6 0.0593 1.15688 
413.0 135.5 2.332 22320.0 23900.0 288.3 135.8 374.0 134.4 16.5 0.0574 1.15351 
413 • .5 133.0 2.289 22470.0 24090.0 288.7 13:5.6 3:53.1 136.1 16.3 0.0:5:59 1.1:50:50 
414.0 130.8 2.250 22610.0 24260.0 289.2 135.5 335.9 137.7 16.2 0.0545 1.14778 

415.0 126.8 2.182 22880.0 24580.0 289.9 135.2 309.1 140.7 16.0 0.0522 1.14301 
416.0 123.4 2.123 23140.0 24880.0 290.7 134.9 289.2 143.4 15.8 0.0503 1.13894 
417.0 120.4 2.072 23370.0 25160.0 291.3 134.8 273.6 146.0 15.'7 0.0488 1.13537 
418.0 117.7 2.026 23600.0 25430.0 292.0 134.6 261. 2 148.4 15.5 0.0476 1.13221 
419.0 115.3 1.984 23820.0 25680.0 292.6 134.5 250.9 150.7 15.4 0.0466 1.12936 
420.0 113.2 1. 947 24030.0 25930.0 293.2 134.4 242.3 152.9 15 .:~ 0.0457 1.12677 
422.0 109.3 1.880 24430.0 26400.0 294.3 134.2 228.8 157.0 15.2 0.0444 1.12221 
424.0 106.0 1.823 24820.0 26850.0 295.3 134.1 218.5 160.7 15.0 0.0434 1.11828 
426.0 103.0 1.773 25190.0 27280.0 296.4 134.1 210.4 164.1 14.9 0.0426 1.11484 
428.0 100.4 1.728 25550.0 27690.0 297.3 134.1 203.9 167.4 14.8 0.0421 1.11177 

430.0 98.06 1.687 25900.0 28090.0 298.3 134.2 198.6 170.4 14.8 0.0416 1.10901 
432.0 95.92 1.650 26240.0 28480.0 299.2 134.2- 194.1 173.3 14.7 0.0413 1.10651} 
434.0 93.94 1.616 26580.0 28870.0 300.1 134.4 190.4 176.1 14.6 0.0411 1.10420 
436.0 92.12 1.585 26910.0 29250.0 300.9 134.5 187.2 178.7 14.6 0.0409 1.10208 
438.0 90.43 1.556 27240.0 29620.0 301.8 134.6 184.4 181.2 14.6 0.0408 1.10011 
440.0 88.85 1.529 27560.0 29980.0 302.6 134.8 182.0 183.6 14.5 0.0408 1.09828 
445.0 85.31 1.468 28360.0 30880.0 304.6 135.3 177.3 189.2 14.5 0.0408 1.09418 
450.0 82.24 1.415 29140.0 31760.0 306.6 135.9 173.8 194.4 14.4 0.0409 1.09063 
455.0 79.53 1.368 29920.0 32620.0 30B.5 136.6 171.2 199.2 14.4 0.0412 1.08751 
460.0 77.11 1.J27 JOh&O.O 33470.0 310.4 137.3 169.3 203.' 14.4 O.O/l.16 1.0Rd.'1'). 

465.0 74.92 1.289 31440.0 34310.0 312.2 138.1 167.9 207.9 14.4 0.0420 1.08221 
470.0 72.92 1.255 32200.0 35150.0 314.0 138.9 166.8 211.9 14.5 0.0425 1.07992 
475.0 71.09 1.223 32960.0 35980.0 315.7 139.7 166.1 215.6 14.5 0.0430 1.07783 
480.0 69.40 1.194 33710.0 36810.0 317.5 140.6 165.6 219.3 14.5 0.0436 1.07590 
485.0 67.84 1.167 34470.0 37640.0 319.2 141.4 165.3 222.7 14.6 0.0441 1.07411 
490.0 66.37 1.142 35230.0 38470.0 320.9 142.3 165.1 226.0 14.6 0.0447 1.07244 
500.0 63.71 1.096 36740.0 40120.0 324.2 144.2 165.2 232.2 14.7 0.0460 1.06942 
510.0 61.35 1.056 38270.0 41770.0 327.5 146.0 165.7 238.1 14.B 0.0473 1.06674 
520.0 59.23 1.019 39800.0 43430.0 330.7 147.9 166.4 243.5 15.0 0.0486 1.06434 
530.0 57.30 0.9858 41350.0 45100.0 333.9 149.8 167.4 248.7 15.1 0.0500· 1.06216 

540.0 55.54 0.9556 42910.0 46780.0 337.0 151.7 168.5 253.6 15.3 0.0514 1.06018 
550.0 53.92 0.9277 44480.0 48470.0 340.1 153.6 169.7 258.3 15.4 0.0528 1. 05835 
560.0 52.42 0.9019 46070.0 50170.0 343.2 155.5 171.0 262.8 15.6 0.0543 1. 05667 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 741 

Thermophysica! properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K kg/m3 moIldm3 limo! l/mol l/(mo!'K) Jl(mo!'K) mls IlPa-s W/(m'K) Const. 

570.0 5J .03 0.8780 47680.0 51890.0 346.2 157.4 172.4 267.1 15.7 0.0557 1.05511 
580.0 49.73 0.8557 49300.0 53620.0 349.3 159.3 J73.8 271.3 15.9 0.0572 1.05365 
590.0 48.52 0.8347 50930.0 55370.0 352.2 161.2 175.3 275.3 16.1 0.0587 1.05229 
600.0 47.37 0.8151 52590.0 57130.0 355.2 163.0 176.8 279.2 16.2 0.0602 1.05101 

3.80 MPa isobar 

115. lOa 741.5 12.76 -23690.0 -23390.0 109.4 73.23 99.15 1778.0 8690.0 0.111 2.10716 
200.0 660.6 11.36 -14690.0 -14360.0 167.8 82.20 114.5 1344.0 569.0 0.136 1.94036 
250.0 610.7 10.51 8711.0 8349.0 194.6 90.03 126.3 1103.0 276.0 0.119 1.84890 
300.0 555.5 9.557 -2075.0 -1677.0 218.9 100.1 141.2 849.4 157.0 0.0912 1.75359 
320.0 530.6 9.129 803.1 1219.0 228.2 104.8 148.6 744.9 128.0 0.0891 1.71225 
340.0 503.0 8.654 3838.0 4277.0 237.5 109.7 157.5 638.0 104.0 0.0815 1.66742 
360.0 471.1 8.105 7069.0 7538.0 246.8 115.0 169.2 526.9 83.9 0.0745 1.61686 
370.0 452.6 7.787 8781.0 9269.0 251.5 117.8 177.2 468.4 74.7 0.0711 1.58809 
380.0 431.3 7.420 10580.0 11090.0 256.4 120.7 188.2 406.3 65.7 0.0677 1.55550 
385.0 419.1 7.210 11520.0 12050.0 258.9 122.3 195.8 373.1 61.3 0.0659 1.53708 

390.0 405.4 6.974 12510.0 13050.0 261.5 124.0 206.1 337.8 56.7 0.0642 1.51652 
395.0 389.3 6.698 13550.0 14120.0 264.2 125.8 221.3 299.4 52.0 0.0627 1.49281 
400.0 369.4 6.356 14690.0 15290.0 267.1 127.9 248.1 255.9 46.7 0.0625 1.46377 
402.0 359.6 6.187 15180.0 15800.0 268.4 128.9 266.3 236.3 44.4 0.0636 1.44959 
404.0 347.9 5.986 15720.0 16360.0 269.8 130.0 294.8 214.8 41.8 0.0665 1.43289 
406.0 333.1 5.731 16330.0 16990.0 271.4 131.4 347.2 190.3 38.8 0.0'51 1..f J 189 
407.0 323.6 5.567 16680.0 17360.0 272.3 132.2 395.5 176.4 37.1 0.0893 1. 39852 
408.0 311.4 5.358 17090.0 17800.0 273.3 133.2 483.7 160.9 34.9 0.157 1. 38155 
408.5 303.6 5.223 17330.0 18060.0 274.0 133.9 562.6 152.3 33.6 0.101 1. 37073 
408.6 301.8 5.193 17380.0 18110.0 274.1 134.0 583.6 150.5 33.4 0.0976 1.36828 

408.8 298.0 5.127 17500.0 18240.0 274.4 134.3 633.6 146.8 32.7 0.0924 1.36301 
409.0 293.7 5.053 17620.0 18370.0 274.7 134.6 697.5 143.0 32.1 0.0886 1. 35714 
409.2 288.8 4.969 17750.0 18520.0 275.1 135.0 781.9 139.1 31.4 0.0856 1.35049 
409.5 280.0 4.818 17990.0 18780.0 275.7 135.6 971.3 133.0 30.1 0.0819 1.33849 
410.0 258.0 4.439 18550.0 19410.0 277.3 137.0 1641.0 122.7 27.2 0.0768 1.30895 
410.5 222.1 3.821 19470.0 20460.0 279.8 138.5 2371.0 116.4 23.3 0.0731 1.26172 
411.0 192.5 3.311 20310.0 21450.0 282.3 138.6 1535.0 117.2 20.6 0.0708 1.22383 
411.5 176.8 3.042 20820.0 22070.0 283.8 138.3 999.0 119.8 19.3 0.0683 1.20412 
412.0 167.0 2.R74 211A0.0 12500.0 7.R4 R 117.Q 754.6 12'1.4 1 II."; O.O";<;Q 1 lQ19R 
413.0 154.5 2.659 21700.0 23130.0 286.3 137.2 536.8 127.1 17.7 0.0616 1.17660 

413.5 150.1 2.582 21910.0 23380.0 286.9 137.0 479.1 129.1 17.4 0.0598 1.17112 
414.0 146.3 2.517 22100.0 23610.0 287.5 136.7 436.9 131.1 17.2 0.0582 1.16649 
414.5 143.0 2.460 22280.0 23820.0 288.0 136.5 404.6 132.9 17.0 0.0568 1.16248 
415.0 140.1 2.410 22440.0 24020.0 288.5 136.3 379.0 134.6 16.8 0.0556 1.15895 
415.5 137.5 2.365 22590.0 24200.0 288.9 136.2 358.2 136.2 16.7 0.0544 1.15579 
416.0 135.1 2.324 22740.0 24380.0 289.3 136.0 341.0 137.8 16.5 0.0534 1.15294 
417.0 130.9 2.253 23020.0 24700.0 290.1 135.7 313.9 140.8 16.3 0.0516 1.14793 
4lH.U 127.4 2.191 23270.0 25010.0 290.9 135.5 293.6 143.5 16.1 O.OSOI 1.14364 
419.0 124.2 2.137 23510.0 25290.0 291.5 135.3 277.7 146.0 15.9 0.0489 1.13990 
420.0 121.4 2.089 23740.0 25560.0 292.2 135.2 264.9 148.4 15.8 0.0478 1.13657 

421.0 118.9 2.046 23960.0 25820.0 292.8 135.0 254.4 150.7 1 <;.7 0.04M 1.1:n.<;R 
422.0 116.6 2.007 24180.0 26070.0 293.4 134.9 245.6 152.9 15.6 0.0462 1.13086 
424.0 112.6 1.937 24590.0 26550.0 294.5 134.8 231.6 156.9 15.4 0.0449 1.12608 
426.0 109.1 1. 877 24980.0 27000.0 295.6 134.7 221.0 160.6 15.3 0.0440 1.12197 
428.0 106.1 1.825 25350.0 27430.0 296.6 134.7 212.7 164.1 15.1 0.0433 1.11837 
430.0 103.3 1.778 25720.0 27850.0 297.6 134.7 206.0 167.3 15.0 0.0427 1.11516 
432.0 100.9 1. 736 26070.0 28260.0 298.5 134.7 200.6 170.4 15.0 0.0423 1.11228 
434.0 98.65 1.697 26420.0 28660.0 299.4 134.8 196.0 173.3 14.9 0.0419 1.10966 
436.0 96.60 1.662 26760.0 29040.0 300.3 134.9 192.1 176.0 14.8 0.0417 1.10727 
438.0 94.70 1.629 27090.0 29420.0 301.2 135.0 188.8 178.7 14.8 0.0415 1.10506 

440.0 92.95 1.599 27420.0 29800.0 302.0 135.2 186.0 181.2 14.7 0.0414 1.10301 
442.0 91.31 1.571 27750.0 30170.0 302.9 135.4 183.5 183.6 14.7 0.0414 1.10111 
445.0 89.04 1.532 28230.0 30710.0 304.1 135.7 180.4 187.1 14.7 0.0413 1.09847 
450.0 85.68 1.474 29030.0 31610.0 306.1 136.2 176.3 192.4 14.6 0.0414 1.09458 
455.0 82.73 1.423 29810.0 32480.0 308.0 136.9 173.3 197.4 14.6 0.0416 1.09117 
460.0 80.12 1.378 30580.0 33340.0 309.9 137.6 171.1 202.0 14.6 0.0419 1.08816 
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'/4:' B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of iSO'butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/mJ moVdmJ J/mol J/mo! JI(mo!'K) JI(mo!'K) mls J.1Pa-s W/(m'K) Const. 

465.0 77.76 1.338 31350.0 34190.0 311.8 138.3 169.4 206.3 14.6 0.0423 1.08545 
470.0 75.63 1. 301 32110.0 35030.0 313.6 139.1 168.2 210.4 14.6 0.0428 1.08300 
475.0 73.67 1.268 32870.0 35870.0 315.3 139.9 167.3 214.3 14.6 0.0433 1.08076 
480.0 71.88 1.237 33630.0 36710.0 317.1 140.7 166.6 218.0 14.6 0.0438 1.07870 

485.0 70.21 1.208 34390.0 31540.0 318.8 141. 6 166.2 221.5 14.1 0.0443 1.01619 
490.0 68.66 1 .181 15150.0 18370.0 .120.5 142.5 16{,;.0 224.9 14.7 0.0449 1.07502 
500.0 65.85 1.133 36610.0 40030.0 323.9 144.3 165.9 231.2 14.8 0.0461 1.07183 
510.0 63.36 1.090 38200.0 41690.0 321.2 146.1 166.3 237.2 14.9 0.0474 1.06900 
520.0 61.13 1.052 39740.0 43360.0 330.4 148.0 166.9 242.7 15.1 0.0487 1.06647 
530.0 59.11 1.011 41290.0 45030.0 333.6 149.9 167.8 248.0 15.2 0.0501 1.06419 
540.0 57.27 0.9854 42660.0 46710.0 336.7 151.6 168.9 253.0 15.3 0.0515 1.06211 
550.0 55.58 0.9563 44430.0 48410.0 339.8 153.7 170.0 257.7 15.5 0.0529 1.06020 
560.0 54.02 0.9294 46020.0 50110.0 342.9 155.6 171.3 262.3 15.6 0.0544 1.05844 
570.0 52.51 0.9045 47630.0 51830.0 346.0 157.5 172.7 266.6 15.8 0.0558 1.05681 

580.0 51.22 0.8812 49250.0 53570.0 349.0 159.3 174.1 270.8 16.0 0.0513 1.05530 
590.0 49.96 0.8595 50890.0 55310.0 352.0 161.2 175.5 274.9 16.1 0.0588 1.05388 
600.0 48.77 0.8390 52550.0 57080.0 354.9 163.0 177.0 278.8 16.3 0.0603 1.05255 

4.00 MFa isobar 

115.208 141.5 12.76 -23680.0 -23370.0 109.5 73.19 99.16 1781.0 8670.0 0.111 2.10712 
200.0 660.7 11.37 -14700.0 -14350.0 167.8 82.20 114.5 1346.0 570.0 0.136 1. 94061 
2'0.0 610.9 10.'1 -6716.0 -6336.0 194.:5 90.03 11.6.3 HO:).O 276.0 0.ll9 1.M9U 
300.0 555.9 9.564 -2088.0 -1670.0 218.8 100.1 141.1 852.0 158.0 0.0974 1.75421 
320.0 531.1 9.138 786.3 1224.0 228.2 104.7 148.5 748.1 128.0 0.0892 1. 71306 
340.0 503.7 8.666 3816.0 4278.0 237.4 109.7 157.2 642.0 105.0 0.0817 1.66851 
360.0 472.2 8.123 7038.0 7530.0 246.7 114.9 168.6 532.1 84.5 0.0747 1.61847 
370.0 453.9 7.810 8741.0 9253.0 251.4 117.7 176.3 474.5 75.3 0.0114 1. 59014 
380.0 433.1 7.452 10530.0 11070.0 256.2 120.6 186.6 413.8 66.5 0.0680 1. 55827 
385.0 421.3 7.249 11460.0 12010.0 258.7 122.2 193.6 381.6 62.1 0.0663 1.54041 

390.0 408.2 7.022 12430.0 13000.0 261.3 123.8 202.7 347.7 57.6 0.0646 1.52067 
395.0 393.1 6.762 13460.0 14050.0 263.9 125.6 215.6 311.2 53.0 0.0631 1.49826 
400.0 374.9 6.450 14550.0 15170.0 266.8 127.5 236.2 270.9 48.1 0.0626 1.47165 
402.0 366.3 6.301 15020.0 15660.0 268.0 128.4 248.8 253.3 46.0 0.0633 1.45916 
404.0 356.5 6.133 15520.0 16170.0 269.3 129.4 266.3 234.4 43.8 0.0656 1.44505 
406.0 345.0 5.935 16050.0 16730.0 270.6 130.5 292.6 214.0 41.3 0.0724 1.42860 
408.0 330.7 5.689 16650.0 11350.0 272.2 131.8 337.5 191.3 38.4 0.139 1.40838 
409.0 321.8 5.537 16990.0 17710.0 273.0 132.5 374.7 179.0 36.8 0.0851 1.39597 
409.5 316.7 5.449 17170.0 17900.0 273.5 133.0 400.1 172.5 35.9 0.0805 1.38889 
410.0 311.1 5.352 17360.0 18110.0 274.0 133.4 432.5 165.8 34.9 0.0776 1.38105 

410.5 304.7 5.242 17570.0 18340.0 274.6 133.9 475.1 158.8 33.9 0.0753 1.37221 
411.0 297.3 5.116 17810.0 18590.0 275.2 134.5 532.7 151.7 32.7 0.0734 1.36206 
411.5 288.7 4.966 18070.0 18870.0 275.9 135.2 612.7 144.5 31.4 0.0716 1.35017 
414.0 215.7 3.711 20110.0 21190.0 281.5 138.7 1107.0 121.1 22.8 0.0631 1.25340 
416.0 173.2 2.980 21550.0 22890.0 285.6 138.3 622.0 125.9 19.2 0.0590 1.19958 
418.0 154.2 2.654 22400.0 23900.0 288.0 137.5 425.5 132.9 17.8 0.0553 1.17617 
418.5 150.9 2.596 22570.0 24110.0 288.5 137.4 398.9 134.5 17.6 0.0545 1.17210 
419.0 147.9 2.545 22730.0 24300.0 289.0 137.2 377.0 136.0 17.4 0.0538 1.16847 
419.5 145.2 2.499 22690.0 24490.0 269.4 137.0 356.5 137.5 17.3 0.0531 1.16519 
420.0 142.8 2.456 23030.0 24660.0 289.8 136.9 342.8 138.9 17.1 0.0524 1.16219 

421.0 138.4 2.381 23310.0 24990.0 290.6 136.7 317.4 141. 7 16.9 0.0512 1.15690 
422.0 134.6 2.316 23570.0 25300.0 291.3 136.5 297.9 144.3 16.7 0.0502 1.15234 
423.0 131.3 2.259 23820.0 25590.0 292.0 136.3 282.3 146.7 16.5 0.0492 1.14833 
424.0 128.3 2.208 24050.0 25870.0 292.7 136.2 269.6 149.0 16.3 0.0484 1.14476 
425.0 125.6 2.162 24280.0 26130.0 293.3 136.1 259.1 151.3 16.2 0.0477 1.14155 
426.0 123.2 2.120 24500.0 26380.0 293.9 136.0 250.2 153.4 . 16.1 0.0470 1.13862 
428.0 118.9 2.045 24910.0 2/1870.0 29'1.0 135.R 236.0 157.3 1!i.9 0.0460 1.11347 
430.0 115.1 1. 981 25310.0 21330.0 296.1 135.7 225.1 161.0 15.7 0.0451 1.12904 
432.0 111.9 1.925 25690.0 27770.0 297.1 135.7 216.5 164.4 15.6 0.0444 1.12517 
434.0 109.0 1.875 26060.0 28200.0 298.1 135.7 209.6 167.6 15.4 0.0439 1.12172 

436.0 106.3 1.829 26420.0 26G10.0 299.1 135.8 203.9 170.7 15.4 0.0435 1.11862 
438.0 103.9 1. 788 26780.0 29010.0 300.0 135.9 199.2 173.6 15.3 0.0432 L 11580 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 743 

Thermophysica! properties of iso-butane - Continued 

T Density Density E H S· Cv Cp Sound Visco Therm. Die!. 
K kg/m3 mo1ldm3 limo! J/mol J/(rno!'K) Jl(mo!'K) m/s r-tPa-s W/(m'K) Const. 

440.0 101.7 J.750 27120.0 29410.0 300.9 136.0 195.1 176.3 15.2 0.0429 1.11323 
442.0 99.72 1.716 27460.0 29790.0 301.8 136.1 191. 7 178.9 15.1 0.0427 1.11086 
444.0 97.84 1.683 27800.0 30180.0 302.6 136.2 HIlS. 7 HI.:l 1:1.1 0.0426 1.10866 
446.0 96.09 1.653 28130.0 30550.0 303.5 136.4 186.2 183.9 15.0 0.0425 1.10662 
450.0 92.91 1.599 28780.0 31290.0 305.1 136.8 181.9 188.4 15.0 0.0424 1.10292 
455.0 89.43 1.539 29590.0 32180.0 307.1 137.4 177.9 193.7 14.9 0.0425 1.09887 
460.0 86.38 1.486 30380.0 33070.0 309.0 138.0 174.9 198.6 14.9 0.0427 1.09533 
465.0 83.65 1.439 31160.0 33940.0 310.9 138.7 172.7 203.2 14.9 0.0430 1.09218 

470.0 81.21 1.397 31930.0 34790.0 312.7 139.5 171.0 207.5 14.9 0.0434 1.08936 
475.0 78.98 1.359 32700.0 35650.0 314.5 140.2 169.8 211.6 14.9 0.0438 1.08679 
48U.U 16.9:l 1. :524 33410.0 36490.0 316.3 141.0 168.9 21;'5.4 14.9 0.0443 1.08445 
485.0 75.07 1.292 34240.0 37340.0 318.1 141.9 168.2 219.1 14.9 0.0448 1.08230 
490.0 73.33 1.262 35010.0 38180.0 319.8 142.7 167.8 222.6 14.9 0.0454 1. 08031 
500.0 70.21 1.208 36540.0 39850.0 323.2 144.5 167.4 229.2 15.0 0.0465 1.07674 
510.0 67.45 1.161 38080.0 41520.0 326.5 146.3 167.5 235.4 15.1 0.0477 1.07360 
520.0 65.00 1.118 39630.0 43200.0 329.7 148.2 168.0 241.1 15.2 0.0490 1.07080 
530.0 62.79 1.080 41180.0 44890.0 332.9 150.0 168.7 246.5 15.4 0.0504 1.06829 
540.0 60.78 1.046 42750.0 46580.0 336.1 151.9 169.7 251.6 15.5 0.0518 1.06602 

550.0 58.94 1.014 44330.0 48280.0 339.2 153.8 170.8 256.5 15.6 0.0532 1.06394 
560.0 57.24 0.9848 45930.0 49990.0 342.3 155.7 172.0 261.2 15.8 0.0546 1.06202 
570.0 55.67 0.9578 47540.0 51720.0 345.4 157.5 173.2 265.6 15.9 0.0560 1.06025 
580.0 54.21 0.9327 49170.0 53460.0 348.4 159.4 174.6 269.9 16.1 0.0575 1.05861 
590.0 52.85 0.9092 50810.0 55210.0 351.4 161.3 176.0 274.1 16.3 0.0590 1.05708 
600.0 51.57 0.8872 52470.0 56980.0 354.4 163.1 177.4 :178.1 16.4 0.060:5 1.0:5:56:5 

4.20 MFa isobar 

115.30a 741.5 12.76 -23670.0 -23350.0 109.5 73.15 99.17 1784.0 8650.0 0.111 2.10709 
200.0 660.9 11.37 -14700.0 -14340.0 167.7 82.20 114.5 1347.0 572.0 0.136 1.94087 
250.0 611. 2 10.52 -8726.0 -8327.0 194.5 90.04 126.2 1106.0 277.0 0.119 1.84964 
300.0 556.3 9.571 -2101.0 -1662.0 218.8 100.1 141.0 854.7 158.0 0.0975 1.75483 
320.0 531.6 9.147 769.7 1229.0 228.1 t04.7 148.3 7S1.3 129.0 0.0894 1.7138S 
340.0 504.4 8.678 3794.0 4278.0 237.3 109.6 156.9 645.9 105.0 0.0819 1.66959 
360.0 473.2 8.141 7007.0 7523.0 246.6 114.9 168.1 537.2 85.1 0.0750 1.62004 
370.0 455.3 7.833 8703.0 9239.0 251.3 117.6 175.5 480.5 75.9 0.0716 1. 59213 
380.0 434.9 7.483 10480.0 11040.0 256.1 120.5 185.2 421.0 67.2 0.0683 1. 56093 
390.0 410.8 7.067 12360.0 12960.0 261.1 123.6 199.8 357.0 58.5 0.0650 1.52454 

395.0 396.4 6.821 13370.0 13980.0 263.7 125.3 210.9 322.1 54.1 0.0635 1.50322 
400.0 379.6 6.531 14430.0 15080.0 266.5 127.2 227.5 284.4 49.4 0.0628 1. 47848 
402.0 371. 8 6.397 14880.0 15540.0 267.6 128.0 236.9 268.2 47.4 0.0632 1.46717 
404.0 363.2 6.249 15350.0 16030.0 268.8 128.9 249.2 251.1 45.4 0.0649 1.45473 
406.0 353.5 6.082 15850.0 16540.0 270.1 129.8 265.7 233.0 43.2 0.0704 1.44076 
408.0 342.2 5.888 16380.0 17090.0 271.4 130.9 289.6 213.7 40.8 0.125 1.42465 
409.0 335.7 5.776 16660.0 17390.0 272.2 131.5 306.1 203.5 39.5 0.0812 1.41548 
~lO.O 3J8.S S.6Sl 16960.0 17710.0 272.9 132.1 327.4 192.9 38.1 0.07SS 1.40S29 
411.0 320.3 5.510 17290.0 18050.0 273.8 132.8 356.0 181.9 36.6 0.0721 1. 39319 
412.0 310.7 5.346 17640.0 18420.0 274.7 133.6 395.6 170.4 35.0 0.0707 1.38050 

412.5 305.3 5.253 17830.0 18630.0 275.2 134.1 421.5 164.6 34.1 0.0698 1.37298 
41J.O 299.J 5.1:lU 18030.0 188:50.U 21:5." 134.5 4:52.8 158.8 3J.l 0.0669 1.36413 
413.5 292.7 5.035 18250.0 19080.0 276.3 135.0 490.7 153.0 32.1 0.0679 1.35561 
414.0 285.2 4.908 18480.0 19340.0 276.9 135.6 536.1 147.3 31.0 0.0669 1.34549 
416.0 246.6 4.242 19640.0 20630.0 280.0 137.9 749.6 129.8 26.1 0.0623 1. 29363 
418.0 204.3 3.516 20960.0 22150.0 283.7 139.0 714.6 126.0 21. 8 0.0588 1.23880 
420.0 176.7 3.041 22000.0 23380.0 286.6 138.7 518.3 130.1 19.6 0.0563 1.20393 
422.0 160.3 2.757 22760.0 24290.0 288.7 138.1 400.4 135.6 18.4 0,0540 1.18352 
425.0 144.8 2.492 23660.0 25340.0 291.2 137.5 314.2 143.5 17.4 0.0512 1.16462 
426.0 141.0 2.426 23910.0 25650.0 292.0 137.3 296.8 145.9 17.2 0.0504 1.15997 

427.0 137.6 2.367 24160.0 25940.0 292.6 137.2 282.6 148.2 17.0 0.0496 1.15584 
428.0 134.5 2.314 24400.0 26210.0 293;3 137.1 270.7 150.4 16.8 0.0490 1.15214 
429.0 131.7 2.266 24620.0 26480.0 293.9 137.0 260.8 152.5 16.7 0.0484 1.14879 
430.0 129.2 2.223 24840.0 26730.0 294.5 136.9 252.2 154.5 16.5 0.0478 1.14574 
432.0 124.7 2.145 25270.0 27220.0 295.6 136.8 238:4 158.3 16.3 0.0469 1.14033 
434.0 120.8 2.078 25670.0 27690.0 296.7 136.7 227.7 161.9 16.1 0.0462 1.13567 
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ThermophysicaJ properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 molldm3 l/mol l/mol J/(mo['K) J/(mol'K) m/s f.1 Pa'S W/(m'K) Canst. 

436.0 117.3 2.018 26060.0 28140.0 297.7 136.7 219.2 165.2 16.0 0.0455 1.13157 
438.0 114.3 1.966 26430.0 28570.0 298.7 136.7 212.2 168.4 15.8 0.0450 1.12792 
440.0 111. 5 1.918 26800.0 28990.0 299.7 136. a 206.5 171.4 15.7 0.0446 1.12464 
442.0 109.0 1.875 27150.0 29390.0 300.6 136.8 201.7 174.3 15.6 0.0443 1.12166 

444.0 106.6 1.835 27500.0 29790.0 301.5 137.0 197.6 177 .0 15.6 0.0441 1.11894 
446.0 104.5 1.798 27850.0 30190.0 302.4 137.1 194.1 179.6 15.5 0.04J~ 1.11643 
448.0 102.5 1.764 28190.0 30570.0 303.2 137.2 191. J 182.1 15.4 0.0437 1.11410 
450.0 100.7 1.732 28530.0 30950.0 304.1 137.4 188.4 184.5 15.4 0.0436 1.11194 
455.0 96.55 1.661 29350.0 31880.0 306.1 137.9 183.1 190.1 15.3 0.0435 1.10711 
460.0 92.98 1.600 30160.0 32780.0 308.1 138.5 179.3 195.3 15.2 0.0436 1.10294 
46:;.U IJ~.!SJ 1.546 30950.0 33670.0 310.0 139.1 176.3 200.2 15.2 0.0438 1.09928 
470.0 87.03 1.497 31740.0 34550.0 311.9 139.8 174.2 204.7 15.1 0.0441 1.09603 
475.0 84.50 1.454 32530.0 35410.0 313.8 140.6 172.5 208.9 15.1 0.0444 1.09310 
480.0 82.20 1.414 33300.0 36270.0 315.6 141.4 171.2 213.0 15.1 0.0449 1.09044 

485.0 80.09 1.378 34080.0 37130.0 317.3 142.2 170.3 216.8 15.2 0.0453 1.08802 
490.0 78.15 1.344 34850.0 37980.0 319.1 143.0 169.7 220.5 15.2 0.0458 1.08578 
495.0 76.35 1.314 35630.0 38820.0 320.8 143.9 169.2 224.0 15.2 0.0464 1.08371 
500.0 74.67 1.285 36400.0 39670.0 322.5 144.7 168.9 227.3 15.2 0.0469 1.08179 
510.0 71.63 1.232 379:50.0 41300.0 32:5 .8 146.:5 1611. a :l33.1 1:;.3 U.U4!H 1.07831 
520.0 68.94 1.186 39510.0 43050.0 329.1 148.3 169.1 239.6 15.4 0.0494 t .07524 
530.0 66.52 1.144 41070.0 44740.0 332.3 150.2 169.7 245.1 15.5 0.0507 1.07248 
540.0 64.33 1.107 42650.0 46440.0 335.5 152.0 170.5 250.4 15.7 0.0520 1.07000 
550.0 62.33 1.072 44240.0 48150.0 338.7 153.9 171.5 255.4 15.8 0.0534 1.06773 
560.0 60.50 1.041 45840.0 49870.0 341.8 155.8 172.6 260.1 15.9 0.0548 1.06565 

570.0 58.80 1.012 47450.0 51600.0 344.8 157.6 173.8 264.7 16.1 0.0563 1.06374 
580.0 57.23 0.9846 49080.0 53350.0 347.9 159.5 175.1 269.1 16.2 0.0577 1.06197 
<;90.0 55.77 0.9594 50730.0 55110.0 350.9 161. 3 176.5 273.3 16.4 0.0592 1.06032 
600.0 54.39 0.9358 52390.0 56880.0 353.8 163.2 177.8 277.4 16.5 0.0607 1.05877 

4.40 MPa isobar 

115.40a 741. 5 12.76 -23670.0 -23320.0 109.6 73.12 99.18 1786.0 8630.0 0.111 2.10706 
200.0 661.0 11.37 -14710.0 -14320.0 167.7 82.21 114.5 1348.0 573.0 0.136 1.94112 
250.0 611.4 10.52 -8734.0 -8316.0 194.5 90.04 126.2 1108.0 278.0 0.119 1.85002 
300.0 556.7 9.577 -2114.0 -1655.0 218.7 100.1 140.9 857.3 159.0 0.0977 1.75544 
320.0 532.1 9.155 753.3 1234.0 228.0 104.7 148.1 754.4 129.0 0.0895 1.71464 
340.0 505.1 8.690 3773.0 4279.0 237.3 109.6 156.7 649.8 106.0 0.0821 1. 67065 
360.0 474.2 8.158 6976.0 7516.0 246.5 114.8 167.6 542.2 85.6 0.0752 1.62158 
370.0 456.5 7.854 8665.0 9226.0 251.2 117.5 174.7 486.3 76.6 0.0719 1.59406 
3110.0 431i.6 7 512 10430.0 11020.0 256.0 120.~ 183.9 128.1 67.9 0.0687 1.56348 
390.0 413.2 7.110 12300.0 12920.0 260.9 123.5 197.2 365.8 59.4 0.0654 1.52818 

395.0 399.6 6.874 13290.0 13930.0 263.5 125.1 207.0 332.4 55.0 0.0638 1.50779 
400.0 383.8 6.603 14330.0 14990.0 266.2 126.9 220.8 296.7 50.6 0.0630 1.48455 
405.0 364.7 6.275 15450.0 16150.0 269.0 128.9 242.9 257.7 45.8 0.0660 t .45683 
406.0 360.3 6.199 15680.0 16390.0 269.6 129.3 249.1 249.4 44.7 0.0688 1.45050 
408.0 350.7 6.034 16180.0 16910.0 270.9 130.3 264.5 232.1 42.6 0.113 1.43672 
410.0 339.7 5.844 16700.0 17460.0 272.2 131.3 285.9 214.0 40.3 0.0733 1.42102 
411.0 333.4 5.737 16980.0 17750.0 273.0 131. 9 300.0 204.5 39.1 0.0713 1.41221 
412.0 326.6 5.619 17270.0 18060.0 273.7 132.5 317.5 194.9 37.8 0.0699 1.40256 
413.0 319.0 5.488 17580.0 18380.0 274.5 133.1 339.5 185.0 36.4 0.0689 1. 39189 
414.0 310.4 5.340 17910.0 18740.0 275.4 133.8 367.7 174.9 35.0 0.0678 1.37993 

415.0 300.5 5.171 18270.0 19120.0 276.3 134.6 404.0 165.0 33.4 0.0667 1.36635 
416.0 289.2 4.975 18660.0 19550.0 277.3 135.5 449.9 155.3 31.6- 0.0653 1.35077 
420.0 228.3 3.928 20630.0 21750.0 282.6 138.7 613.4 131.4 24.2 0.0590 1.26962 
425.0 171.3 2.947 22850.0 24340.0 288.7 138.8 405.6 136.7 19.3 0.0542 1.19708 
430.0 146.4 2.519 24290.0 26040.0 292.7 138.0 291.9 148.1 17.6 0.0506 1.16652 
431.0 143.0 2.4bl 24540.0 26330.0 293.4 137.9 279.6 150.2 17.4 0.0500 1.16240 
432.0 140.0 2.408 24770.0 26600.0 294.0 137.8 269.0 152.3 17.3 0.0495 1'.15867 
433.0 137.2 2.360 25000.0 26860.0 294.6 137.8 260.0 154.2 17.1 0.0490 1.15528 
434.0 134.6 2.315 25220.0 27120.0 295.2 137.7 252.1 156.2 17.0 0.0486 1.15216 
436.0 130.0 2.236 25640.0 27610.0 296.3 137.6 239.2 159.8 16.7 0.0478 1.14661 

438.0 125.9 2.167 26050.0 28080.0 297.4 137.6 229.0 163.3 16.5 0.0471 1.14179 
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Thermophysical properties of iso-butane - Continued 

T Density Density E S 

K kg/m3 molldm3 limo! llmol l/(mo!'K) 

440.0 122.4 2.106 26440.0 28530.0 298.4 137.6 nO.7 166.5 16.4 0.0466 1.13754 
442.0 119.2 2.051 26820.0 28960.0 299.4 137.6 214.0 169.6 16.2 0.0461 1.13375 
444.0 116.3 2.001 27190.0 29380.0 300.4 137.7 208.3 1"1:.1. !l Hj.l 0.04:57 1.13032 

446.0 113.7 1.956 27550.0 29800.0 301.3 137.8 203.6 175.3 16.0 0.0454 1.12721 
448.0 111.3 1.915 27900.0 30200.0 302.2 137.9 199.5 178.0 15.9 0.0452 1.12436 
450.0 109.1 1.876 28250.0 30600.0 303.1 138.0 196.0 180.6 15.8 0.0450 1.12173 
452.0 107.0 1.841 28590.0 30980.0 303.9 138.2 193.0 183.0 15.8 0.0448 1.11929 
454.0 105.1 1.808 28930.0 31370.0 304.8 138.4 190.3 185.4 15.7 0.0447 1.11703 
460.0 99.96 1.720 29930.0 32490.0 307.2 139.0 184.1 192.1 15.6 0.0446 1.11103 

465.0 96.32 1.657 30740.0 33400.0 309.2 139.6 180.4 197.2 15.5 0.0447 1.10678 
470.U 93.10 1.602 31:5:50.0 34290.0 311. I 140.2 177.6 201.9 15.5 0.0449 1.10303 
475.0 90.23 1.552 32340.0 35180.0 313.0 140.9 175.4 206.4 15.4 0.0451 1.09%9 
480.0 87.63 1.508 33130.0 36050.0 314.8 141.7 173.8 210.6 15.4 0.0455 1.09668 
485.0 85.27 1.467 33920.0 36920.0 316.6 142.5 172.6 214.6 15.4 0.0459 1.09394 
490.0 83.10 1.430 34700.0 37780.0 318.4 1-13.3 171. 7 218.4 15.4 0.0464 1.09144 
495.0 81.10 1.395 35480.0 38630.0 320.1 144.1 171. 0 222.0 15.4 0.0468 1.08913 
500.0 79.24 1.363 36260.0 39490.0 321. 8 145.0 170.6 225.4 15.5 0.0474 1.08699 
510.0 75.90 1.306 37820.0 41190.0 325.2 146.7 170.2 232.0 15.5 0.0485 1.08315 
520.0 72.94 1.255 39390.0 42890.0 328.5 148.5 170.2 238.1 15.6 0.0497 1.07976 

530.0 70.31 1. 210 40960.0 44600.0 331.7 150.3 170.7 243.8 15.7 0.0510 1.07675 
540.0 67.93 1.169 42540.0 46310.0 334.9 152.2 171.4 249.2 15.8 0.0523 1.07404 
550.0 65.77 1.132 441,j0.0 48020.0 338.1 154.0 172.2 254.3 16.0 0.0537 1.07159 
560.0 63.79 1.097 45740.0 49750.0 341.2 155.9 173.3 259.2 16.1 0.0551 1.06934 
570.0 61.97 1.066 47360.0 51490.0 344.3 157.7 174.4 263.8 16.2 0.0565 1.06727 
580.0 60.28 1.037 49000.0 53240.0 347.3 159.6 175.6 268.3 16.4 0.0579 1.06536 
590.0 58.71 1.010 50650.0 55000.0 350.3 161.4 176.9 272 .6 16.5 0.0594 1.06359 
600.0 57.24 0.9847 52310.0 56780.0 353.3 163.2 178.3 276.7 16.7 0.0609 1.06193 

4.60 MPa isobar 

l1S.S0a 741.5 12.76 -23660.0 -23300.0 109.6 73.08 99.18 1789.0 8610.0 0.111 2.10703 
200.0 GG1.2 11.30 -14710.0 -14310.0 167.7 82.21 114.5 1349.0 574.0 0.137 1.9~137 

250.0 611.6 10.52 -8742.0 -8305.0 194.4 90.05 126.1 1110.0 278.0 0.119 1.85039 
300.0 557.1 9.584 -2127.0 -1647.0 218.7 100.1 140.8 859.8 159.0 0.0978 1.75605 
320.0 532.6 9.164 737.0 1239.0 228.0 104.7 148.0 757.6 130.0 0.0897 1.71542 
340.0 505.8 8.101 3751.0 4280.0 237.2 109.6 156.4 653.7 106.0 0.0823 1.67110 
360.0 475.2 8.175 6947.0 7509.0 246.4 114.8 167.1 547.2 86.2 0.0754 1.62309 
370.0 457.8 7.876 8629.0 9213.0 251.1 117.5 173.9 492.1 77.2 0.0722 1.59595 
380.0 438.3 7.540 10380.0 10990.0 255.8 120.3 182.7 434.8 ·68.6 0.0690 1.56594 
390.0 415.6 7.150 12230.0 12880.0 260.7 123.3 195.0 374.3 60.2 0.0657 1. 53162 

395.0 402.4 6.924 13210.0 13870.0 263.3 124.9 203.7 342.1 55.9 0.0642 1. 51204 
400.0 387.5 6.667 14230.0 14920.0 265.9 126.7 215.4 308.0 51.6 0.0632 1.49002 
405.0 370.0 6.366 15320.0 16040.0 268.7 128.5 233.0 271.5 47.1 0.0654 1.46442 
406.0 366.0 6.298 15540.0 16270.0 269.3 128.9 237.6 263.8 46.1 0.0677 1.45870 
408.0 357.6 6.152 16010.0 16760.0 270.5 129.8 248.6 2~8.0 H.2 0.10~ 1.H6~7 

410.0 348.1 5.989 16500.0 17270.0 271.7 130.7 262.8 231. 7 42.1 0.0714 1.43293 
412.0 337.4 5.804 17020.0 17810.0 273.0 131.7 281. 8 214.6 39.9 0.0689 1.41769 
414.0 324.9 5.590 17580.0 18400.0 274.5 132.8 308.1 197.1 37.6 0.0676 1. 40013 
415.0 317.8 5.468 17880.0 18720.0 275.2 133.4 325.2 188.2 36.3 0.0669 1.39021 
41b.U 31U.U !l.3JJ 181~U.U 19U:50.U l"/b.U Ll4.1 j4:5.8 179.3 j:>.U O.Obol 1.3793:5 

417.0 301.3 5.184 18520.0 19410.0 276.9 134.7 370.4 170.6 33.6 0.0654 1.36738 
418.0 291.7 5.018 18880.0 19800.0 277.8 135.5 399.1 162.2 32.1 0.0643 1. 35415 
419.0 281.0 4.834 19260.0 20210.0 278.8 136.2 431.1 154.6 30.6 0.0632 1.33957 
425.0 206.8 3.559 21870.0 23160.0 285.8 139.4 485.2 135.2 22.2 0.0564 1.24188 
430.0 168.2 2.894 23630.0 25220.0 290.6 139.1 347.0 142.8 19.2 0.0531 1.19324 
431.0 163.2 2.807 23920.0 25560.0 291.4 139.0 327.6 144.8 18.8 0.0525 1.18700 
432.0 158.7 2.730 24200.0 25880.0 292.1 138.9 311.1 146.8 18.5 0.0519 1.18148 
433.0 154.7 2.661 24460.0 26180.0 292.8 138.8 297.0 148.8 18.3 0.0514 1.17654 
434.0 151.0 2.599 24700.0 26470.0 293.5 138.7 284.9 150.8 18.1 0.0509 1.17210 
435.0 147.7 2.542 24940.0 26750.0 294.2 138.6 274.5 152.8 17.9 0.0505 1.16807 

436.0 144.7 2.490 25180.0 27020.0 294.8 138.6 265.4 154.6 17.7 0.0500 1.16439 
436.0 139.4 2.398 .l:56l0.0 Z7:540.U 2,96.0 1311.:5 2.5U.4 158.3 17.4 0.0492 1.1:'5789 
440.0 134.7 2.318 26040.0 28030.0 297.1 138.4 238.6 161.7 17.1 0.0486 1.15230 
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Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m 3 molldm3 llmol llmol 11(mol'K) J/(mol'K) mls IlPa-S W/(m'K) Canst. 

442.0 130.7 2.248 26450.0 28500.0 298.1 138.4 229.1 165.0 16.9 0.0480 1.14740 
444.0 127.0 2.186 26840.0 28950.0 299.1 136.4 221.3 168.2 16.6 0.0475 1.1430(; 
446.0 123.8 2.130 27220.0 29380.0 300.1 138.5 214.9 171.1 16.6 0.0471 1.13917 
448.0 120.8 2.079 27590.0 29810.0 301.1 138.6 209.5 174.0 16-.5 0.0467 1.13564 
450.0 118.1 2.032 27960.0 30220.0 302.0 138.7 204.9 176.7 16.4 0.0465 1.13243 
452.0 115.7 1.990 28310.0 30630.0 302.9 138.8 200.9 179.3 16.3 0.0462 1.12948 
454.0 113.4 1.950 28670.0 31020.0 303.8 138.9 197.5 181. 8 16.2 0.0460 1.12676 

456.0 111. 2 1. 913 29010.0 31420.0 304.6 139.1 194.5 184.3 16.1 0.0459 1.12423 
458.0 109.2 1.879 29350.0 31800.0 305.5 139.3 191.8 186.6 16.1 0.0458 1.12188 
460.0 107.4 1. 847 29690.0 32180.0 306.3 139.5 189.5 1118.9 16.0 0.0457 1.11967 
465.0 103.1 1. 774 30530.0 33120.0 308.3 140.0 184.8 194.2 15.9 0.0456 1.11471 
470.0 99.45 1.711 31340.0 34030.0 310.3 140.6 181.3 199.2 15.8 0.0457 1.11039 
475.0 96.19 1.655 32150.0 34930.0 312.2 141.3 178.6 203.9 15.7 0.0459 1.10658 
480.0 93.27 1.605 32950.0 35820.0 314.1 142.0 176.6 208.2 15.7 0.0462 1.10317 
485.0 90.62 1.559 33750.0 36700.0 315.9 142.8 175.0 212.4 15.7 0.0465 1.10009 
490.0 88.20 1.517 34540.0 37570.0 317.7 143.5 173.8 216.3 15.7 0.0469 1.09729 
495.0 85.98 1.479 35330.0 38440.0 319.4 144.4 172.9 220.1 15.7 0.0474 1.09472 

500.0 83.93 1.444 36120.0 39300.0 321.2 145.2 172.3 223.7 15.7 0.0479 1.09234 
505.0 82.03 1.411 36900.0 40160.0 322.9 146.0 171.8 227.1 15.7 0.0484 1.09015 
510.0 80.25 1.381 37690.0 41020.0 324.6 146.9 171.6 230.4 15.7 0.0489 1.08810 
520.0 77.03 1.325 39260.0 42730.0 327.9 148.7 171.4 236.7 15.8 0.0501 1.08439 
530.0 74.16 1.276 40840.0 44450.0 331.2 150.5 171. 7 242.5 15.9 0.0513 1.08111 
540.0 71.58 1.232 42430.0 46170.0 334.4 152.3 172.2 24B.O 16.0 0.0526 1.07816 
550.0 69.25 1.191 44030.0 47890.0 337.5 154.1 173.0 253.3 16.1 0.0539 1.07550 
560.0 67.12 1.155 45650.0 49630.0 340.7 156.0 174.0 258.2 16.2 0.0553 1.07307 
570.0 65.16 1.121 47270.0 51370.0 343.8 157.8 175.0 263.0 16.4 0.0567 1.07085 
580.0 63.35 1.090 48910.0 53130.0 346.8 159.6 176.2 267.5 16.5 0.0581 1.06879 

590.0 61.67 1.061 50560.0 54900.0 349.8 161.5 177 .4 271.9 16.6 0.0596 1.06689 
600.0 60.10 1.034 52230.0 56680.0 352.8 163.3 178.7 276.1 16.8 0.0611 1.06512 

4.80 MPa isobar 

115.50a 741.5 12.76 -23660.0 -23280.0 109.7 73.05 99.19 1791.0 8590.0 0.111 2.10700 
200.0 661.3 11.38 -14720.0 -14300.0 167.7 82.21 114.4 1351.0 575.0 0.137 1.94163 
250.0 611.9 10.53 -8750.0 -8294.0 194.4 90.05 126.1 1111.0 279.0 0.120 1.85076 
300.0 557.4 9.590 -2140.0 -1639.0 218.6 100.1 140.7 862.4 160.0 0.0979 1.75666 
320.0 533.1 9.172 720.8 1244.0 227.9 104.7 147.8 760.6 130.0 0.0899 1.71619 
340.0 506.4 8.713 3730.0 4281.0 237.1 109.6 156.1 657.5 107.0 0.0824 1.67273 
360.0 476.1 8.192 6917.0 7503.0 246.3 114.7 166.6 552.0 86.7 0.0756 1.62456 
370.0 459.0 7.897 8593.0 9201.0 251.0 117.4 173.2 497.6 77.8 0.0724 1.59778 
380.0 439.8 7.567 10340.0 10970.0 255.7 120.2 181.6 441.4 69.2 0.0693 1.56831 
390.0 417.8 7.188 12170.0 12840.0 260.6 123.2 193.0 382.3 61.0 0.0661 1.53488 

395.0 405.1 6.970 0140.0 01130.0 263.1 124.!! 200.!! 3:'il.2 :'i6.!! 0.0646 1.:'i1600 
400.0 391.0 6.721 14140.0 14850.0 265.7 126.4 211.0 318.6 52.6 0.0635 1.49503 
405.0 374.6 6.445 15200.0 15940.0 268.4 128.2 225.4 284.0 48.3 0.0650 1. 47110 
410.0 354.9 6.106 16340.0 17120.0 271.3 130.2 247.8 247.1 43.6 0.0699 1.44264 
412.0 345.6 5.947 16820.0 17630.0 272.5 131.1 260.8 231.6 41.6 0.0679 1.42939 
414.0 335.2- 5.768 17330.0 18170.0 273.8 132.1 277.4 2-15.7 39.6 0.0670 1. 41463 
416.0 323.4 5.563 11880.0 18740.0 275.2 133.1 299.2 199.5 37.3 0.0662 1.39794 
417.0 316.8 5.450 18170.0 19050.0 275.9 133.7 312.7 191.5 36.2 0.0658 1.38870 
418.0 309.6 5.326 18470.0 19370.0 276.7 134.3 328.1 183.5 35.0 0.0652 1.37876 
419.0 301. 8 5.193 18780.0 19710.0 277.5 134.9 345.6 175.8 33.7 0.0645 1.36804 

420.0 293.4 5.048 19110.0 20060.0 278.3 135.5 365.0 168.4 32.4 0.0637 1. 35647 
421.0 284.3 4.891 19450.0 20440.0 279.2 136.2 385.7 161.6 31.1 0.0628 1.34404 
430.0 195.1 3.357 22880.0 24310.0 288.3 139.7 398.7 140.8 21.3 0.0550 1.22694 
431.0 188.0 3.235 23210.0 24700.0 289.2 139.7 378.5 141.9 20.8 0.0544 1.21793 
432.0 181. 7 3.125 23530.0 25060.0 290.1 139.6 359.0 143.4 20.3 0.0539 1.20994 
433.0 176.0 3.028 23830.0 25410.0 290.9 139.6 341.1 145.0 19.9 0.0534 1.20284 
434.0 170.9 2.940 24110.0 25750.0 291.7 139.5 325.0 146.7 19.5 0.0530 1.19650 
435.0 166.3 2.861 24390.0 26060.0 292.4 139.5 310.6 148.5 19.2 0.0525 1.19082 
436.0 162.2 2.790 24650.0 26370.0 293.1 139.4 298.0 150.3 18.9 0.0521 1.18571 
437.0 158.4 2.725 24900.0 26660.0 293.8 139.3 286.9 152.1 18.6 0.0516 1.18106 
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ThermophysicaJ properties of iso-butane Continued 

T Density Density 

K kg/m3 molldm3 

438.0 154.9 2.666 25140.0 26940.0 294.4 139.3 211.0 153.9 18.4 0.0512 1.11683 
439.0 151. 8 2.611 25380.0 21220.0 295.0 139.2 268.3 155.6 18.2 0.0509 1.11295 
440.0 148.8 2.561 25610.0 21480.0 295.6 139.2 260.6 157.4 18.1 0.0505 1.16937 
442.0 143.6 2.471 26040.0' 27990.0 296.8 139.2 247.5 160.8 17.8 0.0499 1.16298 
444.0 139.0 2.392 26460.0 28410.0 291.9 139.2 237.0 164.0 17.5 0.0493 1.15741 
446.0 134.9 2.322 26870.0 28940.0 298.9 139.2 228.4 167.1 17.3 0.0488 1.15251 
448.0 131.3 2.259 21260.0 29390.0 299.9 139.2 221.2 170.1 17.1 0.0484 1.14812 
450.0 128.0 2.202 27640.0 29820.0 300.1} 131}.3 215.2 173.0 17.U 0.04110 1.144HS 
452.0 125.0 2.151 28020.0 30250.0 301.8 139.4 210.0 175.7 16.8 0.0477 1.14059 
454.0 122.3 2.104 28380.0 30660.0 302.8 139.5 205.6 178.4 16.7 0.0474 1.13731 

456.0 119 7 ? .OAO ?R740.0 11070.0 :l0.1.7 1:l9./i 201. R lRO.9 11';.6 0.0412 1.13429 
458.0 117.4 2.020 29090.0 31470.0 304.5 139.8 198.5 183.4 16.5 0.0470 1.13150 
460.0 115.2 1.982 29440.0 31860.0 305.4 140.0 195.6 185.8 16.4 0.0469 1.12890 
462.0 113.2 1.947 29190.0 32250.0 306.2 140.2 193.0 188.1 16.4 0.0468 1.12648 
465.0 110.3 1.898 30300.0 32830.0 307.5 140.5 189.7 191.4 16.3 0.0467 1.12312 
470.0 106.1 1.825 31130.0 33760.0 309.5 141.0 185.4 196.6 16.2 0.0467 1.11815 
475.0 102.4 1.762 31960.0 34680.0 311.4 141. 7 182.0 201.4 16.1 0.0467 1.11379 
480.0 99.10 1.705 32770.0 35590.0 313.3 142.3 179.5 206.0 16.0 0.0469 1.10993 
485.0 96.14 1.654 33580.0 36480.0 315.2 143.1 177.6 210.3 16.0 0.0412 1.10647 
490.0 93.45 1.608 34380.0 37360.0 317.0 143.8 176.1 214.3 15.9 0.0476 1.10334 

495.0 91.00 1.566 35170.0 38240.0 318.8 144.6 174.9 218.2 15.9 0.0479 1.10048 
500.0 88.73 1.527 35970.0 39110.0 320.5 145.4 174.1 221.9 15.9 0.0484 1.09785 
505.0 86.64 1.491 36760.0 39980.0 322.2 146.2 173.5 225.5 15.9 0.0489 1.09543 
510.0 84.70 1.457 375500 40850.0 323.9 147 1 173 0 n89 160 o 0494 1.09318 
520.0 81. 18 1.397 39140.0 42580.0 327.3 148.8 172.7 235.3 16.0 0.0505 1.08912 
530.0 78.07 1.343 40730.0 44300.0 330.6 150.6 172.7 241.3 16.1 0.0517 1.08554 
540.0 75.29 1.295 42330.0 46030.0 333.8 152.4 173.1 247.0 16.2 0.0529 1.08235 
550.0 72.77 1.252 43930.0 47770.0 337.0 154.2 173.8 252.3 16.3 0.0542 1.07947 
560.0 70.48 1.213 45.5.50.0 49510.0 340.1 156.1 174.7 257.4 16.4 0.0556 1.01686 
570.0 68.38 1.176 47180.0 51260.0 343.2 157.9 175.6 262.2 16.5 0.0570 1.07447 

580.0 66.45 1.143 48820.0 53020.0 346.3 159.7 176.8 266.8 16.6 0.0584 1.07226 
590.0 64.65 1.112 50480.0 54790.0 349.3 161. 5 177.9 271. 3 16.8 0.0598 1.07023 
600.0 62.98 1.084 52150.0 56580.0 352.3 163.3 179.2 275.6 16.9 0.0613 1.06833 

5.00 MFa isobar 

l15.60a 741.5 . 12.76 -23650.0 -23260.0 109.7 73.02 99.20 1793.0 8570.0 0.111 2.10697 
200.0 661.5 11.38 -14720.0 -14290.0 167.6 82.21 114.4 1352.0 577.0 0.137 i.94188 
250.0 612.1 10.53 -8758.0 -8283.0 194.4 90.05 126.1 1113.0 280.0 0.120 1.85113 
300.0 557.8 9.597 -2153.0 -1632.0 218.6 100.1 140.6 864.9 160.0 0.0.981 1.75726 
320.0 .533.6 9.1151 704.7 1249.0 227.9 104.7 147.7 763.7 131.0 0.0900 1.71696 
340.0 507.1 8.724 3709.0 4282.0 237.1 109.5 155.9 661.3 107.0 0.0826 1.67376 
360.0 477.1 8.208 6889.0 7498.0 246.3 114.7 166.1 556.7 87.3 0.0759 1.62601 
370.0 460.2 7.917 8558.0 9190.0 250.9 117.4 172.5 503.1 78.4 0.0727 1.59957 
380.0 441.4 7.593 10300.0 10950.0 255.6 120.1 180.5 447.8 69.9 0.0695 1.57060 
390.0 419.9 7.223 12120 .. 0 12810.0 260.4 123.1 191.2 390.1 61.7 0.0664 1.53799 

395.0 407.7 7.014 13070.0 13780.0 262.9 124.6 198.3 359.9 57.6 0.0650 1. 51974 
400.0 394.1 6.781 14060.0 14800.0 265.5 126.2 207.3 328.5 53.5 0.0638 1.49965 
405.0 378.8 6.516 15090.0 15860.0 268.1 128.0 219.5 295.6 49.3 0.0648 1.47708 
410.0 360.7 6.206 16190.0 17000.0 270.9 129.8 237.2 260.9 45.0 0.0687 1.45089 
412.0 352.4 6.063 16660.0 17480.0 272.1 130.7 246.7 246.5 43.1 0.0671 1.43901 
414.0 343.3 5.907 17140.0 17990.0 273.3 131.5 258.4 231. 8 41.2 0.0664 1.42607 
416.0 333.3 5.734 17650.0 18520.0 274.6 132.5 272.9 217.0 39.2 0.0660 1.41182 
415.0 322.0 :5 • .540 15150.0 19060.0 27.5.9 133.4 291.1 202.1 37.2 0.0654 1.39597 
420.0 309.2 5.320 18750.0 19690.0 277.4 134.5 313.5 187.6 35.0 0.0645 1. 37818 
422.0 294.7 5.070 19350.0 20340.0 278.9 135.6 340.2 ·174.1 32.7 0.0633 1. 35814 

423.0 286.7 4.932 19670.0 20690.0 279.7 136.2 354.6 167.9 31.5 0.0625 1.34724 
430.0 223.9 3.853 22130.0 23430.0 286.2 139.5 404.0 144.6 24.0 0.0568 1.26380 
431.0 215.6 3.709 22480.0 23830.0 287.1 139.7 396.5 144.1 23.2 0.0562 1.25303 
432.0 207.8 3.575 22820.0 24220.0 288.0 139.8 385.9 144.1 22.5 0.0556 1.24302 
433.0 200.6 3.452 23150.0 24600.0 288.9 139.9 373.0 144.6 21.9 0.0551 1.23384 
434.0 194.0 3.338 23470.0 24960.0 289.7 140.0 359.1 145.4 21.4 0.0546 1. 22547 
435.0 188.0 3.235 23770.0 25320.0 290.5 140.0 345.0 146.5 20.9 0.0542 1.21787 
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ThermophysicaJ properties of iso-butane - Continued 

436.0 182.5 3.140 24060.0 25650.0 291.3 140.0 331. 3 147.8 20.5 0.0538 1.21099 
437.0 177 .6 3.055 24340.0 25980.0 292.1 140.0 318.4 149.2 20.1 0.0534 1.20475 
438.0 173.0 2.977 24610.0 26290.0 292.8 140.0 306.5 150.7 19.8 0.0530 1.19909 

439.0 168.8 2.905 24870.0 26590.0 293.5 139.9 295.7 152.3 19.5 0.0526 1.19392 
440.0 165.0 2.839 25120.0 26880.0 294.1 139.9 285.9 153.9 19.2 0.0523 1.18919 
441.0 161.5 2.779 25370.0 27170.0 294.8 139.9 277.0 155.5 19.0 0.0519 1.18485 
442.0 158.3 2.723 25600.0 27440.0 295.4 139.9 269.0 157.2 18.8 0.0516 1.18084 
444.0 152.4 2.622 26060.0 27960.0 296.6 139.8 255.3 160.4 18.4 0.0510 1.17369 
446.0 147.3 2.535 26490.0 28460.0 297.7 139.8 244.1 163.5 18.1 0.0505 1.16747 
448.0 142.8 2.457 26910.0 28940.0 298.7 139.9 234.8 166.6 17.9 0.0500 1.16200 
450.0 138.8 2.388 27310.0 29400.0 299.8 139.9 227.0 169.5 17.6 0.0496 1.15713 
452.0 135.2 2.326 27700.0 29850.0 300.8 140.0 220.5 172.4 17.5 0.0492 1.15276 
454.0 131.9 2.269 28080.0 30280.0 301.7 140.1 214.9 175.1 17.3 0.0489 1.14880 

456.0 128.9 2.218 28450.0 30710.0 302.7 140.2 210.1 177 .8 17.2 0.0486 1.14518 
458.0 126.1 2.170 28820.0 31120.0 303.6 140.3 206.0 180.3 17.0 0.0483 1.14186 
460.0 123.6 2.126 29180.0 31530.0 304.5 140.5 202.4 182.8 J6.9 0.0482 1.13880 
462.0 121.2 2.085 29540.0 31930.0 305.3 140.6 199.2 185.2 16.8 0.0480 1.13595 
464.0 119.0 2.041 29690.0 32330.0 306.2 140.3 196.4 187.5 16.8 0.0479 1.13331 
466.0 116.9 2.011 30230.0 32720.0 307.0 141.0 193.9 189.8 16.7 0.0478 1.13083 
470.0 113.1 1.945 30920.0 33490.0 308.7 141.4 189.8 194.0 16.6 0.0477 1.12631 
475.0 108.9 1. 873 31760.0 34430.0 310.6 142.0 185.8 199.1 16.4 0.0477 1.12135 
480.0 105.2 1.809 32580.0 35350.0 312.6 142.7 182.7 203.8 16.3 0.0478 1.11698 
485.0 101.8 1.752 33400.0 36250.0 314.5 143.4 180.3 208.2 16.3 0.0480 1.11310 

490.0 98.86 1.701 34210.0 37150.0 316.3 144.1 178.5 212.5 16.2 0.0482 1.10960 
495.0 96.14 1.654 35020.0 38040.0 318.1 144.9 177 .0 216.5 16.2 0.0486 1.10642 
5M.0 9~.66 1.611 35810.0 ~89'10.0 319.9 145.7 176.0 2.?'0. ~ 16. J. 0.04<l0 1.10352 
505.0 91.36 1.572 36620.0 39800.0 321.6 146.5 175.2 223.9 16.2 0.0494 1.10085 
510.0 89.24 1.535 37420.0 40670.0 323.3 147.3 174.6 227.4 16.2 0.0499 1.09839 
520.0 85.41 1.469 39010.0 42420.0 326.7 149.0 173.9 234.0 16.2 0.0509 1.09395 
530.0 82.04 1.411 40610.0 44150.0 330.0 150.8 173.8 240.2 16.3 0.0521 1.09006 
540.0 79.03 1.360 42220.0 45890.0 333.3 152.5 174.1 245.9 16.4 0.0533 1.08661 
550.0 76.33 1.313 43830.0 47640.0 336.5 154.3 174.6 251.4 16.4 0.0545 1.08350 
560.0 73.88 1.271 45450.0 49390.0 339.6 156.2 175.4 256.5 16.6 0.0559 1.08069 

570.0 71.63 1.232 47090.0 51140.0 342.8 158.0 176.3 261.5 16.7 0.0572 1.07813 
580.0 69.57 1.197 48730.0 52910.0 345.8 159.8 177 .3 266.2 16.8 0.0586 1.07577 
590.0 67.65 1.164 50390.0 54690.0 348.9 161.6 178.5 270.7 16.9 0.0600 1.07360 
600.0 65.88 1.133 52070.0 56480.0 351.9 163.4 179.7 275.0 17.1 0.0615 1.07158 

5.50 MFa isobar 

115.80a 741.6 12.76 -23640.0 -23210.0 109.8 72.94 99.22 1799.0 8530.0 0.111 2.10689 
200.0 661. 9 11.39 -14740.0 -14250.0 167.6 82.22 114.4 1355.0 580.0 0.137 1.94251 
250.0 612.7 10.54 -8777.0 -8255.0 194.3 90.07 126.0 1117.0 281.0 0.120 1.85204 
300.0 558.7 9.613 -2184.0 -1612 .0 218.5 100.1 140.4 871.2 162.0 0.0984 1.75875 
320.0 534.8 9.201 665.2 1263.0 227.8 104.7 147.3 771.2 132.0 0.0904 1.71885 
340.0 508.7 8.752 3658.0 4286.0 236.9 109.5 155.3 670.5 108.0 0.0831 1.67625 
360.0 479.4 8.247 6819.0 7486.0 246.1 114.6 165.0 568.3 88.6 0.0764 1.62952 
370.0 463.0 7.965 8474.0 9165.0 250.7 117.2 171.0 516.2 79.8 0.0733 1.60386 
380.0 445.0 7.655 10190.0 10910.0 255.3 120.0 178.2 463.1 71.5 0.0702 1.57603 
390.0 424.7 7.307 11980.0 12740.0 260.1 122.8 187.4 408.3 63.5 0.0673 1. 54518 

400.0 401.1 6.901 13870.0 14670.0 265.0 125.8 200.1 351.2 55.7 0.0646 1.50990 
405.0 387.6 6.668 14860.0 15690.0 267.5 127.4 208.8 321.4 51. 8 0.0646 1.48985 
410.0 372.3 6.405 15900.0 16760.0 270.1 129.1 220.0 290.7 47.8 0.0667 1.46752 
412.0 365.5 6.289 16330.0 17210.0 271.2 129.8 225.6 278.2 46.2 0.0657 1.45778 
414.0 358.4 6.166 16770.0 17660.0 272.3 130.5 231.9 265.6 44.6 0.0653 1.44747 
411l.0 1:'iO.R 1l.01:'i 17220.0 18BO.O 273.4 131.3 239.0 252.8 42.9 0.0651 1.43653 
418.0 342.6 5.894 17690.0 18620.0 274.6 132.1 247.3 240.1 41.2 0.0650 1.42485 
420.0 333.7 5.742 18170.0 19120.0 275.8 132.9 256.8 227.5 39.5 0.0648 1.41234 
422.0 324.2 5.577 18660.0 19650.0 277.1 133.8 267.6 215.1 37.7 0.0645 1.39889 
424.0 313.8 5.398 19180.0 20200.0 278.3 134.7 279.8 203.1 35.9 0.0640 1. 38440 

426.0 302.5 5.205 19710.0 20770.0 279.7 135.6 293.1 191.9 34.1 0.0632 1.36882 
428.0 290.4 4.996 20270.0 21370.0 281.1 136.5 306.8 181.8 32.2 0.0622 1.35219 
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Thermophysica! properties of iso-butane . Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mol/dm3 llmo[ limo! Jl(mo['K) J/(mo!'K) m/s MPa-s W/(m'K) Const. 

440.0 212.5 3.656 23820.0 25320.0 290.2 140.5 325.5 154.9 23.2 0.0558 1.24890 
442.0 201.8 3.473 24380.0 25960.0 291.7 140.7 313.2 155.4 22.3 0.0551 1.23528 
444.0 192.4 3.310 24920.0 26580.0 293.1 140.9 299.3 15b.8 :t1.5 0.0545 1.ll.329 
446.0 184.1 3.167 25420.0 27160.0 294.4 141.0 285.5 158.7 20.9 0.0540 1.21281 
448.0 176.8 3.041 25910.0 27720.0 295.6 141.1 272.6 161.0 20.3 0.0535 1.20365 
450.0 170.3 2.930 26380.0 28250.0 296.8 141.1 261.1 163.4 19.9 0.0530 1.19561 
452.0 164.6 2.832 26820.0 28760.0 297.9 141. ? '51.0 166.0 19.5 0.0526 1.18852 
454.0 159.5 2.744 27250.0 29260.0 299.0 141.3 242.2 168.6 19.2 0.0522 1.18221 

456.0 154.9 2.664 27670.0 29730.0 300.1 141.4 234.6 171. 3 18.9 0.0519 1.17656 
458.0 150.7 2.593 28080.0 30200.0 301.1 141. 5 228.0 173.9 18.6 0.0515 1.17146 
460.0 14b.~ :t.:l:tM :tlS4"}O.0 306:50.0 302.1 141.6 222.2 176.4 18.4 0.0513 1.16664 
462.0 143.4 2.468 28860.0 31090.0 303.0 141.7 217.2 178.9 18.3 0.0510 1.16262 
464.0 140.2 2.413 29240.0 31520.0 303.9 141. 9 212.8 181.4 18.1 0.0508 1.15874 
466.0 137.3 2.362 29610.0 31940.0 304.9 142.0 208.9 183.7 17.9 0.0506 1.15516 
468.0 134.5 2.315 29980.0 32350.0 305.7 142.2 205.5 186.1 17.8 0.0504 1.15185 
470.0 132.0 2.271 30340.0 32760.0 306.6 142.4 202.5 188.3 17.7 0.0503 1.14876 
472.0 129.6 2.229 30700.0 33160.0 307.5 142.6 199.8 190.5 17.6 0.0502 1.14588 
.475.0 126.2 2.172 31220.0 33760.0 308.7 142.9 196.2 193.7 17.5 0.0501 1.14188 

480.0 121.3 2.087 32090.0 34720.0 310.7 143.5 191.5 198.8 17 .3 0.0500 1.13597 
485.0 117.0 2.012 32940.0 35670.0 312.7 144.1 187.8 203.6 17.1 0.0500 1.13080 
490.0 113.1 1.946 33780.0 36600.0 314.6 144.8 185.0 208.1 17.0 0.0501 1.12622 
495.0 109.6 1.886 34610.0 37520.0 316.5 145.5 182.8 212.4 17.0 0.0503 1.12212 
500.0 106.5 1.832 35430.0 38430.0 318.3 146.2 181.0 216.5 16.9 0.0506 1.11842 
505.0 103.6 1.783 36250.0 39340.0 32U .. 1 147.U 179.7 220.3 16.8 0.0509 1.1150.5 

510.0 101.0 1. 737 37070.0 40230.0 321.9 147.8 178.7 224.1 16.8 0.0513 1.11196 
515.0 98.55 1.696 37880.0 41120.0 323.6 148.6 177.9 227.6 16.8 0.0517 1.10912 
520.0 96.29 1.657 38690.0 42010.0 325.3 149.4 177.3 231.1 16.8 0.0521 1.10648 
<;30.0 92.21 1.586 40310.0 43780.0 328.7 151.1 176.6 237.5 16.8 0.0531 1.10173 

540.0 88.62 1.525 41940.0 45540.0 332.0 152.9 176.5 243.6 16.8 0.0542 1.09755 
550.0 85.40 1.469 43570.0 47310.0 335.2 154.6 176.7 249.3 16.9 0.0554 1.09384 
560.0 82.51 1.420 45210.0 49080.0 338.4 156.4 177.2 254.7 17.0 0.0567 1.09049 
570.0 79.88 1. 374 46850.0 50850.0 :l41.6 158.2 177.9 259.9 17.1 0.0580 1.08746 
580.0 77.47 1.333 48510.0 52640.0 344.7 160.0 178.8 264.7 17.2 0.0593 1.08470 
590.0 75.25 1.295 50180.0 54430.0 347.7 161.8 179.8 269.4 17.3 0.0607 1.08216 
600.0 73.20 1.259 51870.0 56230.0 350.8 163.6 180.8 273.9 17.4 0.0621 1.07981 

6.00 MFa isoba r 

116.00a 741.6 12.76 -23620.0 -23150.0 110.0 72.86 99.24 1805.0 8480.0 0.111 2.10682 
200.0 662.2 11.39 -147~0.0 -14220.0 167.5 82.23 114.3 1358.0 583.0 0.137 1.94313 
250.0 613.2 10.55 -8796.0 -8227.0 194.2 90.0S 125.9 1121.0 283.0 0.120 1.85295 
300.0 559.7 9.629 -2215.0 -1592.0 218.4 100.1 140.1 877.3 163.0 0.0987 1.76021 
320.0 536.0 9.221 626.4 1277.0 227.6 104.6 146.9 778.6 133.0 0.0908 1.72070 
340.0 510.2 8.778 3608.0 4291.0 236.8 109.5 154.7 679.4 110.0 0.0835 1.67868 
360.0 481.5 8.285 6752.0 7476.0 245.9 114.5 164.0 579.4 89.9 0.0769 1.63287 
380.0 448.3 7.713 10090.0 10870.0 255.0 119.8 116.2 477.5 72.9 0.0709 1.58107 
390.0 429.0 7.382 11860.0 12670.0 259.7 122.6 184.3 425.1 65.2 0.0680 1.55168 
400.0 407.1 7.005 13710.0 14570.0 264.5 125.5 194.8 371.4 57.6 0.0654 1.51876 

410.0 381. 3 6.560 15670.0 16580.0 269.5 128.6 209.6 315.8 50.2 0.0658 1.48062 
415.0 366.3 6.302 16700.0 17650.0 272.1 130.2 219.7 287.5 46.5 0.0646 1.45874 
420.0 349.3 6.009 17790.0 18780.0 274.8 131. 9 232.5 259.2 42.7 0.0644 1.43430 
422.0 341. 8 5.881 18230.0 19260.0 275.9 132.7 238.5 248.0 41.2 0.0644 1.42367 
424.0 333.9 5.745 18690.0 19740.0 277.1 133.4 245.1 237.1 39.6 0.0643 1. 41249 
426.0 325.5 5.601 19160.0 20240.0 278.2 134.2 252.2 226.4 38.1 0.0641 1.40072 
428.0 316.7 5.448 19650.0 20750.0 279.4 135.0 259.7 216.3 36.5 0.0638 1.38834 
430.0 307.3 5.288 20140.0 212S0.0 2S0.7 135.7 267.6 206.7 35.0 0.0633 1.37536 
432.0 297.5 5.119 20650.0 21820.0 281.9 136.5 275.4 197.8 33.5 0.0626 1.36182 
434.0 287.3 4.942 21160.0 22380.0 283.2 137.3 282.9 189.9 32.0 0.0618 1.34780 

440.0 255.1 4.389 22760.0 24130.0 287.2 139.4 298.3 172.8 27.8 0.0592 1.30452 
442.0 244.5 4.206 23300.0 24730.0 288.6 140.0 299.6 169.4 26.6 0.0583 1.29040 
444.0 234.1 4.028 23830.0 25320.0 289.9 140.5 298.5 167.1 25.5 0.0576 1.27684 
446.0 224.3 3.S59 24360.0 25920.0 291.3 140.9 295.0 165.7 24.5 0.0569 1.26403 
448.0 215.1 3.700 248S0.0 26500.0 292.6 141.3 289.4 165.2 23.7 0.0563 1.25211 
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Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cy Cp Sound Visco Therm. Diel. 

K kg/m3 molldm3 llmol llmol ll(mol'K) ll(mol'K) m/s liPa'S W/(m'K) Const. 

450.0 206.5 3.553 25390.0 27070.0 293.8 141.5 282.3 165.5 22.9 0.0558 1.24115 
452.0 198.7 3.419 25880.0 27630.0 295.1 141.8 274.4 166.3 22.3 0.0553 1.23117 
4:54.0 191.6 J.296 16J:JU.lJ lHUlJ.\! .l90 .. i 142.lJ .loo . .l 10"'.0 21. "/ U.O:J49 1 . .lU14 
456.0 185.1 3.185 26810.0 28700.0 297.4 142.1 258.1 169.3 21.2 0.0546 1.21398 
458.0 179.2 3.084 27260.0 29200.0 298.5 142.3 250.5 171.1 20.S 0.0541 1.10661 

460.0 173.9 2.992 27690.0 29700.0 299.6 142.4 243.4 173.1 20.4 0.0540 1.19994 
462.0 169.0 2.908 28110.0 30180.0 300.6 142.6 236.9 175.3 20.1 0.0537 1.19388 
464.0 164.6 2.831 28530.0 30650.0 301.7 142.7 231.1 177 .5 19.8 0.0534 1.18835 
466.0 160.5 2.761 28930.0 31100.0 302.6 142.9 225.8 179.7 19.5 0.0532 1.18330 
468.0 156.7 2.696 29320.0 31550.0 303.6 143.1 221.1 181.9 19.3 0.0530 1.17866 
470.0 153.2 2.635 29710.0 31990.0 304.5 143.2 216.9 184.1 19.1 0.0529 1.17437 
472.0 149.9 1.580 30090.0 32420.0 305.4 143.4 213.2 186.3 lS.9 0.0527 1.17041 
474.0 146.9 2.528 30470.0 32840.0 306.3 143.6 209.8 188.5 18.8 0.0526 1.16672 
476.0 144.1 2.479 30840.0 33260.0 307.2 143.8 206.7 190.6 18.6 0.0524 1.16328 
478.0 141.4 2.433 31200.0 33670.0 308.1 144.0 204.0 192.7 18.5 0.0523 1.16007 

480.0 139.0 2.391 31560.0 34070.0 308.9 144.2 201.5 194.8 18.4 0.0523 1.15705 
485.0 133.3 2.294 32450.0 35070.0 311.0 144.8 196.4 199.7 18.1 0.0521 1.15025 
490.0 128.4 2.209 333~().0 36040.0 313.0 145.4 192.3 204.4 18.0 0.0521 1.14432 
495.0 124.0 2.133 34180.0 36990.0 314.9 146.1 189.2 208.9 17.\\ <U)522 1.13908 
500.0 120.1 2.066 35030.0 37930.0 316.8 146.8 186.7 213.2 17.7 0.0523 1.13441 
505.0 116.5 2.005 35870.0 38860.0 318.6 147.5 184.7 217.3 17.6 0.0525 1.13019 
510.0 113.3 1.950 36700.0 39780.0 320.5 148.3 183.1 221.2 17.5 0.0528 1.12637 
515.0 110.4 1.899 37530.0 40690.0 322.2 149.0 181.9 224.9 17.5 0.0531 1.12287 
520.0 107.0 1.1S:52 38360.0 41600.lJ 324.U 149.8 180.9 228.:5 17.4 0.0535 1.11965 
525.0 105.1 1.808 39180.0 42500.0 325.7 150.7 180.2 232.0 17.4 0.0539 1.11668 

530.0 102.7 1.768 40010.0 43400.0 327.4 151.5 179.6 235.3 17.4 0.0543 1.11391 
540.0 98.48 1.694 41(;50.0 45190.0 :UO.8 151.? 179.0 ?41.7 17.4 0.0553 1 .10892 
550.0 94.71 1.629 43300.0 46980.0 334.1 154.9 178.9 247.6 17.4 0.0564 1.10452 
560.0 91.33 1.571 44950.0 48770.0 337.3 156.6 179.1 253.2 17.4 0.0575 1.10059 
570.0 88.28 1.519 46620.0 50570.0 340.5 158.4 179.6 258.6 17.5 0.0588 1.09706 
580.0 85.50 1.471 48290.0 52370.0 343.6 160.2 180.3 263.6 17.6 0.0600 1.09384 
590.0 82.96 1.427 49970.0 54170.0 346.7 161.9 181.1 268.5 17.7 0.0614 1.09091 
600.0 80.61 1.387 51660.0 55990.0 349.7 163.7 182.1 273.1 17.8 0.0627 1.08820 

6.50 MPa isobar 

116.20a 741.6 12.76 -23610.0 -23100.0 110.1 72.79 99.26 1811.0 8440.0 0.111 2.10675 
200.0 662.6 11.40 -14760.0 -14190.0 167.4 82.24 114.3 1361 .0 586.0 0.137 1.94375 
250.0 613.8 10.56 ·8815.0 -8200.0 194.1 90.09 125.8 1125.0 285.0 0.120 1. 85385 
300.0 560.6 9.644 -2246.0 -1572.0 218.3 100.1 139.9 883.4 164.0 0.0991 1.76165 
320.0 537.1 9.241 588.3 1292.0 227.5 104.6 146.6 785.8 135.0 0.0911 1.72251 
340.0 511.7 8.804 3559.0 4298.0 236.6 109.4 154.2 688.1 111.0 0.0839 1.68104 
360.0 483.6 8.321 6687.0 7468.0 245.7 114.4 163.1 590.0 91.2 0.0774 1.63609 
380.0 451.4 7.766 10000.0 10840.0 254.8 119.7 174.5 491.0 74.4 0.0715 1.58579 
390.0 433.0 7.450 11750.0 12020.0 259.4 122.4 161.7 440.8 66.7 0.0687 1.55764 
400.0 412.5 7.096 13560.0 14480.0 264.1 125.2 190.7 389.7 59.4 0.0661 1.52660 

410.0 388.8 6.690 15470.0 16440.0 269.0 128.1 202.5 337.8 52.3 0.0655 1.49153 
415.0 375.5 6.460 16470.0 17470.0 271.5 129.7 209.9 311. 8 48.8 0.0645 1.47198 
420.0 360.8 6.207 17500.0 18540.0 274.0 131.3 218.7 285.8 45.3 0.0642 1.45073 
425.0 344.5 5.928 18570.0 19660.0 276.7 132.9 229.2 260.5 41.8 0.0642 1.42745 
430.0 326.5 5.617 19680.0 20840.0 279.4 134.7 241.1 236.7 38.4 0.0640 1.40189 
435.0 306.5 5.273 20840.0 22070.0 282.3 136.4 253.8 215.4 35.0 0.0632 1.37403 
440.0 284.8 4.900 22050.0 23370.0 285.3 138.1 265.4 198.1 11.8 0.0618 1.34435 
450.0 240.5 4.137 24520.0 26090.0 291. 4 141.0 274.2 178.2 26.4 0.0584 1.28500 
452.0 232.1 3.994 25010.0 26640.0 292.6 141.4 272.5 176.6 25.5 0.0579 1.27410 
454.0 224.2 3.857 25500.0 27180.0 293.8 141.8 269.6 175.6 24.8 0.0574 1.26375 

456.0 216.6 3.727 25970.0 27720.0 295.0 142.1 265.8 175.2 24.1 0.0569 1.25401 
458.0 209.6 3.606 26440.0 28240.0 296.1 142.4 261.2 175.3 23.4 0.0566 1.24491 
460.0 203.0 3.492 26900.0 28760.0 297.2 142.7 256.2 175.9 22.9 0.0562 1. 23647 
462.0 196.8 3.386 27350.0 29270.0 298.3 143.0 250.9 176.8 22.4 0.0559 1.22866 
464.0 191.1 3.288 27790.0 29770.0 299.4 143.2 245.5 178.0 21.9 0.0557 1.22145 
466.0 185.9 3.198 28220.0 30250.0 300.5 143.4 240.3 179.5 21.5 0.0554 1.21481 
468.0 181.0 3.'114 28640.0 30730.0 301.5 143.6 235.4 181.1 21.2 0.0552 1.20868 
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Thermophysical properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/mJ mol/dmJ J/mol J/moi J/(mo!'K) J/(mo!'K) m/s j.1Pa'S W/(m'K) Const. 

470.0 176.5 3.036 29050.0 31190.0 302.5 143.8 230.7 182.8 20.9 0.0550 1.20302 
472.0 172.3 2.963 29460.0 31650.0 303.4 144.0 226.3 184.6 20.6 0.0549 1.19778 
474.0 !68.3 2.896 29850.0 32100.0 304.4 144.2 222.3 186.5 20.3 0.0547 1.19292 

476.0 164.7 2.833 30250.0 32540.0 305.3 144.4 218.6 188.4 20.1 0.0546 1.18841 
478.0 161.3 2.775 30630.0 32970.0 306.2 144.6 215.2 190.3 19.9 0.0545 1.18421 
480.0 158.1 2.720 31010.0 33400.0 307.1 144.8 212.1 192.3 19.7 0.0544 1.18028 
482.0 155.1 2.668 31390.0 33820.0 308.0 145.0 209.3 194.2 19.5 0.0543 1.17660 
485.0 150.9 2.597 31940.0 34440.0 309.3 145.4 205.5 197.1 19.3 0.0542 1.17150 
490.0 144.7 2.490 32850.0 35460.0 311.4 146.0 200.2 201.8 19.0 0.0541 1.16394 
495.0 139.3 2.396 33740.0 36450.0 313.4 146.6 196.0 206.3 18.8 0.0541 1.15733 
500.0 134.5 2.313 34610.0 37420.0 315.3 147.3 192.7 210.7 18.b l)'U~41 1.1~1:5Q 

505.0 130.1 2.239 35470.0 38380.0 317.2 148.0 190.0 214.9 18.4 0.0543 1.14630 
510.0 126.2 2.171 36330.0 39320.0 319.1 148.7 187.8 218.9 18.3 0.0544 1.14161 

515.0 122.7 2.110 37170.0 40250.0 320.9 149.5 186.1 222.8 18.2 0.0547 1.13736 
520.0 119.4 2.054 38020.0 41180.0 322.7 150.2 184.7 226.5 18.1 0.0550 1.13348 
525.0 116.4 2.003 38860.0 42100.0 324.5 151.0 183.7 230.1 18.0 0.0553 1.12991 
530.0 113.6 1.955 39690.0 43020.0 326.2 151. 8 182.8 233.6 18.0 0.0557 1.12662 
540.0 108.6 1.869 41360.0 44840.0 329.6 153.5 181. 7 240.1 17.9 0.0565 1.12072 
550.0 104.2 1.793 43030.0 46650.0 332.9 155.2 181.2 246.3 17.9 0.0575 1.11555 
560.0 100.3 1.726 44700.0 48470.0 336.2 156.9 181.1 252.1 17.9 0.0585 1.11098 
570.0 96.83 1.666 46380.0 50280.0 339.4 158.6 181.3 257.6 17.9 0.0597 1.10689 
580.0 93.66 1.611 48060.0 52090.0 342.6 160.4 181.8 262.8 18.0 0.0609 1.10319 
590.0 90.76 1.562 49750.0 53910.0 345.7 162.1 182.5 267.8 18.1 0.0621 1.09983 

600.0 88.10 1.516 51450.0 55740.0 348.7 163.9 183.3 272.S 18.1 0.0634 1.09675 

7.00 MPa isobar 

116.40a 741.6 12.76 -23600.0 -23050.0 110.2 72.71 99.27 1817.0 8390.0 0.112 2.10669 
200.0 663.0 11.41 -14770.0 -14160.0 167.4 82.24 114.2 1364.0 589.0 0.137 1. 94437 
250.0 614.3 10.57 -8834.0 -8172.0 194.1 90.11 125.7 1129.0 286.0 0.121 1. 85475 
300.0 561.5 9.660 -2276.0 -1551.0 218.2 100.1 139.7 889.3 165.0 0.0994 1.76301 
320.0 538.2 9.260 551.0 1307.0 227.4 104.6 146.3 792.8 136.0 0.0915 1.72428 
340.0 513.2 8.830 3512.0 4305.0 236.5 109.4 153.7 696.5 112.0 0.0843 1.68333 
360.0 485.6 8.355 6624.0 7462.0 245.5 114.4 162.3 600.3 92.4 0.0779 1.63918 
380.0 454.4 7.817 9915.0 10810.0 254.5 119.5 173.0 503.9 75.7 0.0721 1.59023 
390.0 436.7 7.513 11640.0 12570.0 259.1 122.2 179.5 455.4 68.2 0.0694 1.56315 
400.0 417.2 7.178 13430.0 1441-0.0 263.8 124.9 187.4 406.6 61.1 0.0669 1.53365 

410.0 395.3 6.801 15300.0 16330.0 268.5 127.8 197.2 357.6 54.2 0.0656 1.50096 
415.0 383.1 6.592 16260.0 17330.0 270.9 129.3 203.0 333.2 50.9 0.0646 1.48308 
420.0 370.0 6.366 17260.0 18360.0 273.4 130.8 209.7 309.0 47.6 0.0642 1.46398 
425.0 355.8 6.122 18280.0 19430.0 275.9 132.3 217.3 285.5 44.3 0.0642 1.44347 
430.0 340.4 5.856 19340.0 20530.0 278.5 133.9 225.6 262.9 41.1 0.0642 1.42142 
435.0 323.6 5.568 20430.0 21680.0 281.2 135.5 .234.6 242.1 38.0 0.0640 1. 39780 
440.0 305.6 5.258 21550.0 22880.0 283.9 137.1 243.3 223.8 35.0 0.0633 1.37275 
450.0 267.4 4.600 23860.0 25380.0 289.5 140.1 256.0 197.4 29.7 0.0608 1.32064 
455.0 248.4 4.274 25030.0 26670.0 292.4 141.4 257.4 189.9 27.4 0.0595 1.29540 
460.0 230.6 3.968 26190.0 27950.0 295.2 142.4 254.5 185.9 25.6 0.0584 1.27203 

462.0 224.0 3.854 26b4U.U 28460.0 2Y6.3 142.8 2:52.2 IS!!.l 24.9 .u.0!!80 1.2b33Y 
464.0 217.7 3.745 27090.0 28960.0 297.4 143.1 249.4 184.8 24.4 0.0577 1.25519 
466.0 211. 6 3.641 27530.0 29450.0 298.4 143.4 246.2 184.9 23.8 0.0574 1.24746 
468.0 206.0 3.544 27970.0 29940.0 299.5 143.7 242.7 185.3 23.3 0.0572 1.24019 
470.0 200.6 3.452 28400.0 30420.0 300.5 144.0 239.1 186.0 22.9 0.0570 1.23336 
472.0 195.6 3.365 28820.0 30900.0 301.5 144.2 235.4 187.0 22.5 0.0568 1.22698 
474.0 190.9 3.284 29230.0 31370.0 302.5 144.5 231.7 188.1 22.2 0.0566 1.22101 
476.0 186.4 3.208 29640.0 31830.0 303.5 144.7 228.1 189.4 21.8 0.0565 1.21542 
478.0 182.3 3.136 30050.0 32280.0 304.4 145.0 224.7 190.8 21.5 0.0563 1.21020 
480.0 178.4 3.069 30440.0 32720.0 305.3 145.2 221.4 192.3 21.3 0.0562 1. 20531 

482.0 174.7 3.006 30840.0 33160.0 306.3 145.5 218.4 193.9 21.0 0.0561 1.20072 
484.0 171. 2 2.946 31220.{) 33600.0 307.2 145.7 215.5 195.5 20.8 0.0560 1.19642 
486.0 168.0 2.890 31600.0 34030.0 308.0 145.9 212.8 197.2 20.6 0.0560 1.19238 
490.0 162.0 2.787 32360.0 34870.0 309.8 146.4 208.0 200.6 20.2 0.0559 1.18497 
495.0 155.4 2.673 33280.0 35900.0 311.8 147.0 203.0 204.9 19.9 0.0558 1.17682 
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'I'h"IIII"physiCJ I properties of iso-butane - Continued 

'i' Density Density E H S Cy Cp Sound Visco Therm. Die!. 

K kg/mJ molldmJ limo! J/mo! J1(mo!'K) J/(mo!·K) mls I1Pa'S W/(m'K) Canst. 

500.0 149.5 2.573 34180.0 36900.0 313.9 147.7 198.9 209.1 19.6 0.0558 1.16967 
505.0 144.3 2.483 35070.0 37890.0 315.8 148.4 195.5 213.3 19.3 0.0559 1.16334 
510.0 139.7 2.403 35940.0 38860.0 317.7 149.1 192.8 217.3 19.1 0.0560 1.15768 
515.0 135.4 2.330 36810.0 39810.0 319.6 149.8 190.5 221. 3 19.0 0.0562 1.15257 
520.0 131.6 2.264 37670.0 40760.0 321.4 150.6 188.7 225.0 18.9 0.0564 1.14794 

525.0 128.1 2.203 38520.0 41700.0 323.2 151. 3 187.3 228.7 18.7 0.0567 1.14371 
530.0 124.8 2.147 39370.0 42630.0 325.0 152.1 186.1 232.2 18.7 0.0570 1.13983 
535.0 121. 8 2.096 40220.0 43560.0 326.8 152.9 185.2 235.7 18.6 0.0574 1.13624 
540.0 119.0 2.048 41070.0 44490.0 328.5 153.8 184.5 239.0 18.5 0.0578 1.13291 
550.0 114.0 1. 961 42760.0 46330.0 331. 8 155.4 183.5 245.3 18.5 0.0586 1.12691 
:560.0 109.:5 1. 11114 44440.0 48160.0 33:5.2 1:57.1 1113.1 2:51.2 IB.4 0.0:596 1.12164 
570.0 105.5 1.815 46130.0 49990.0 338.4 158.8 183.1 256.9 18.4 0.0606 1.11695 
580.0 101.9 1.753 47830.0 51820.0 341.6 160.5 183.4 262.2 18.4 0.0618 1.11273 
590.0 98.65 1.697 49530.0 53660.0 344.7 162.3 183.9 267.3 18.5 0.0630 1.10891 
600.0 95.67 1.646 51250.0 55500.0 347.8 164.0 184.5 272.2 18.5 0.0642 1.10543 

7.50 MPa isobar 

116.60a 741. 7 12.76 -23580.0 -23000.0 110.3 72.65 99.29 1823.0 8350.0 O. t12 2.10662 
200.0 663.4 11 .41 -14790.0 -14130.0 167.3 82.25 114.2 1367.0 593.0 0.137 1.94499 
250.0 614.9 10.58 -8853.0 -8144.0 194.0 90.12 125.6 1133.0 288.0 0.121 1.85564 
300.0 562.3 9.675 -2306.0 -1530.0 218.1 100.1 139.5 895.1 167.0 0.0997 1. 76447 
320.0 539.3 9.279 514.3 1323.0 227.3 104.6 146.0 799.7 137.0 0.0919 1.72603 
340.0 514.6 8.854 3466.0 4313.0 236.3 109.4 153.2 704.7 113.0 0.084'1 1.68556 
360.0 487.6 8.389 6564.0 7458.0 245.3 114.3 161.6 610.3 93.6 0.0783 1. 64216 
380.0 457.1 7.865 9833.0 10790.0 254.3 119.4 171.6 516.2 77.1 0.0727 1.59443 
390.0 440.1 7.572 11540.0 12530.0 258.8 122.1 177.6 469.2 69.6 0.0700 1.56829 
400.0 421.6 7.253 13310.0 14340.0 263.4 124.7 184.7 42Z.3 62.6 0.0676 1.54009 

410.0 401.0 6.898 15140.0 16230.0 268.1 127.5 193.1 375.6 55.9 0.0660 1.50928 
415.0 389.7 6.705 16090.0 17210.0 270.5 128.9 197.9 352.5 52.7 0.0650 1.49268 
420.0 377.8 6.499 17060.0 18210.0 272.9 130.4 203.2 329.8 49.6 0.0645 1.47515 
425.0 365.0 6.280 18050.0 19240.0 275.3 131. 8 209.1 307.5 46.5 0.0643 1.45659 
430.0 351.3 6.044 19060.0 20300.0 277.8 133.3 215.5 286.2 43.5 0.0643 1.43692 
435.0 336.7 5.793 20100.0 21400.0 280.3 134.8 222.1 266.1 40.5 0.0643 1.41611 
440.0 321. 2 5.525 21170.0 22520.0 282.9 136.3 228.9 247.8 37.7 0.0641 1.39424 
445.0 304.8 5.244 22250.0 23680.0 285.5 137.8 235.1 231.8 35.0 0.0636 1.37154 
450.0 288.0 4.954 23360.0 24670.0 288.2 139.3 240.3 218.6 32.5 0.0626 1.34839 
460.0 254.3 4.375 25590.0 27310.0 293.5 141.9 245.1 200.9 28.3 0.0605 1.30304 

465.0 238.4 4.102 26700.0 28530.0 296.2 142.9 243.7 196.4 26.6 0.0595 1.28210 
470.0 2Z3.8 3.850 27790.0 29740.0 298.8 143.8 239.7 194.3 25.1 0.0588 1. 26301 
472.0 218.3 3.756 28220.0 30220.0 299.8 144.2 237.6 194.1 24.6 0.0586 1.25596 
474.0 213.1 3.667 28640.0 30690.0 300.8 144.5 235.2 194.2 24.2 0.0584 1.24925 
476.0 208.2 3.581 29060.0 31160.0 301.8 144.8 232.7 194.5 23.8 0.0582 1.24289 
478.0 203.5 3.500 29480.0 31620.0 302.7 145.1 230.0 195.1 23.4 0.0580 1.23686 
480.0 199.0 3.423 29890.0 32080.0 303.7 145.4 227.3 195.8 23.0 0.0579 1.23116 
482.0 194.7 3.350 30290.0 32530.0 304.6 145.6 224.7 196.7 22.7 0.0578 1.22578 
484.0 190.7 3.281 30690.0 32980.0 305.5 145.9 222.0 197.8 22.4 0.0577 1.22070 
486.0 186.9 3.216 31090.0 33420.0 306.4 146.2 219.5 199.0 22.1 0.0576 1.21590 

490.0 179.9 3.095 31860.0 34290.0 308.2 146.7 214.7 201.6 21.6 0.0575 1.20707 
495.0 172.1 2.960 32810.0 35350.0 310.4 147.4 209.3 205.2 21.1 0.0574 1.19732 
500.0 165.2 2.841 33740.0 36380.0 312.5 148.0 204.7 209.0 20.7 0.0574 1.18876 
505.0 159.0 2.736 34650.0 37390.0 314.5 148.7 200.9 212.9 20.4 0.0574 1.18121 
510.0 153.5 2.642 35550.0 38390.0 316.4 149.4 197.6 216.7 20.1 0.0575 1.17448 
:515.0 148.6 2.557 36440.0 39370.0 31B.4 1:50.1 19:5.0 2:W.!) 19.9 0.0:577 1.16114:5 
520.0 144.1 2.480 37320.0 40340.0 320.2 150.9 192.8 224.3 19.7 0.0579 1.16299 
525.0 140.0 2.409 38190.0 41300.0 322.1 151.6 190.9 227.9 19.5 0.0581 1.15803 
530.0 136.3 2.345 39050.0 42250.0 323.9 152.4 189.5 231.5 19.4 0.0584 1.15350 
535.0 132.8 2.285 39910.0 43190.0 325.6 153.2 188.3 234.9 19.3 0.0587 1.14933 

540.0 129.6 2.230 40770.0 44130.0 327.4 154.0 187.3 238.3 19.2 0.0590 1.14548 
545.0 126.6 2.179 41630.0 45070.0 329.1 154.8 186.5 241.5 19.1 0.0594 1.14191 
550.0 123.9 2.131 42480.0 46000.0 330.8 155.6 185.9 244.7 19.1 0.0598 1.13858 
560.0 118.8 :1.0-14 -1-1180.0 A7850.0 334.:2 157.3 185_' 'SO.8 19.0 0.0607 1.11255 
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ThermophysicaJ properties of iso-butane - Continued 

T Density Density E H S Cy Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mol J/mol J/{mol'K) J/(moJ'K) mls I~Pa"S W/(m'K) Const. 

570.0 114.3 1.966 45890.0 49700.0 337.4 159.0 184.9 256.5 18.9 0.0617 1.12721 
580.0 110.3 1.897 47600.0 51550.0 340.6 160.7 185.0 262.0 18.9 0.0627 1.12245 
590.0 106.6 1.834 49320.0 53400.0 343.8 162.4 185.3 267.2 18.9 0.0639 1.11815 
600.0 103.3 1.777 51040.0 55260.0 346.9 164.1 185.8 272.1 18.9 0.0650 1.11424 

8.00 MPa isobar 

116.80a 741. 7 12.76 -23570.0 -22940.0 110.4 72.58 99.31 1828.0 8310.0 0.112 2.10656 
200.0 663.7 11.42 -14800.0 -14100.0 167.3 82.26 114.2 1370.0 596.0 0.137 1. 94560 
250.0 615.4 10.59 -8871.0 -8116.0 193.9 90.14 125.5 1137.0 290.0 0.121 1.85652 
300.0 563.2 9.689 2335.0 1509.0 218.0 100.1 139.2 900.8 168.0 0.100 1.76585 
320.0 540.4 9.298 478.3 1339.0 227.2 104.6 145.7 806.4 138.0 0.0922 1.72774 
340.0 516.0 8.878 3421.0 4322.0 236.2 109.3 152.8 712.7 114.0 0.0851 1. 68774 
360.0 489.4 8.421 6506.0 7456.0 245.1 114.2 160.8 619.9 94.8 0.0788 1.64504 
380.0 459.8 7.910 9754.0 10770.0 254.1 119.3 170.4 527.9 78.4 0.0732 1.59842 
400.0 425.5 7.321 13190.0 142\10.0 263.1 124.6 11S2.4 4::17.1 04.1 U.Ub1S:l 1.:>46U.l 
410.0 406.1 6.986 15000.0 16150.0 267.7 127.3 189.7 392.3 57.6 0.0664 1.51677 

420.0 384.5 6.615 16880.0 18090.0 272.4 130.0 198.3 348.6 51.4 0.0648 1.48486 
.eI/.S .0 372.8 /\.411 17840.0 19090.0 '-74.R 131.4 203.1 327.5 48.4 0.0645 1.46774 
430.0 360.4 6.200 18830.0 20120.0 277.2 132.9 208.2 307.1 45.5 0.0644 1.44980 
435.0 347.2 5.974 19830.0 21170.0 279.6 134.3 213.5 287.7 42.7 0.0645 1.43JOO 
440.0 333.4 5.737 20860.0 22250.0 282.1 135.7 218.8 269.8 40.0 0.0645 1.41140 
445.0 319.0 5.488 21900.0 23360.0 284.6 137.2 224.0 253.6 37.5 0.0643 1. 39112 
460.0 273.6 4.708 2':;110.0 26810.0 292.2 141.2 234.8 218.3 30.8 O.OUZ2 1.32883 
465.0 258.7 4.451 26190.0 27990.0 294.8 142.4 235.8 211.3 29.0 0.0614 1.30884 
470.0 244.4 4.205 27270.0 29170.0 297.3 143.5 235.0 206.6 27.4 0.0606 1. 28991 
475.0 231.1 3.975 28330.0 30340.0 299.7 144.4 232.6 203.9 26.0 0.0599 1.27238 

480.0 218.8 3.764 29370.0 31490.0 302.2 145.3 228.7 203.1 24.9 0.0595 1.25645 
485.0 207.7 3.573 30380.0 32620.0 304.5 146.1 224.0 203.7 23.9 0.0591 1.24218 
490.0 197.8 3.403 31380.0 33730.0 306.8 146.8 219.0 205.3 23.2 0.0589 1. 22953 
495.0 188.9 3.251 32350.0 34810.0 309.0 147.5 214.1 207.7 22.5 0.0588 1.21835 
500.0 181.1 3.115 33300.0 35870.0 311.1 148.3 209.6 210.7 22.0 0.0588 1.20846 
505.0 174.0 2.994 34240.0 36910.0 313.2 149.0 205.6 213.9 21.5 0.0588 1.19969 
510.0 167.8 2.886 35160.0 37930.0 315.2 149.7 202.1 217.4 21.2 0.0589 1.19187 
515.0 162.1 2.789 36060.0 38930.0 317.1 150.4 199.2 220.9 20.8 0.0590 1.18486 
520.0 156.9 2.700 36960.0 39920.0 319.1 151.1 196.7 224.4 20.6 0.0592 1.17854 
525.0 152.3 2.620 37850.0 40900.0 320.9 151.9 194.5 227.9 20.4 0.0594 1.17281 

530.0 148.0 2.546 38730.0 41870.0 322.8 152.7 192.8 231.4 20.2 0.0597 1.16759 
535.0 144.1 2.478 39600.0 42830.0 324.6 153.5 191.3 234.8 20.0 0.0599 1.16280 
540.0 140.4 2.416 40470.0 43780.0 326.3 154.2 190.1 238.1 19.9 0.0603 1.15839 
545.0 137.0 2.358 41340.0 44730.0 328.1 155.0 189.1 241.4 19.8 0.0606 1.15431 
550.0 133.9 2.304 42200.0 45670.0 329.8 155.9 188.4 244.5 19.7 0.0610 1.15052 
560.0 128.2 2.206 43920.0 47550.0 333.2 157.5 187.3 250.6 19.5 0.0618 1.14369 
570.0 123.2 2.119 45650.0 49420.0 336.5 159.2 186.7 256.4 19.5 0.0627 1.13767 
580.0 118.7 2.042 47370.0 51290.0 339.7 160.9 186.6 262.0 19.4 0.0637 1.13232 
590.0 114.6 1.972 49100.0 53150.0 342.9 162.6 186.7 267.3 19.4 0.0648 1.12751 
600.0 110.9 1.909 50830.0 55020.0 346.1 164.3 187.1 272.3 19.4 0.0659 1.12316 

9.00 MP~ isobo~ 

117.20a 741.8 12.76 -23550.0 -22840.0 110.6 72.46 99.34 1839.0 8230.0 0.112 2.10644 
200.0 664.5 11.43 -14820.0 -14040.0 167.1 82.29 114.1 1376.0 602.0 0.138 1.94681 
250.0 616.5 10.61 -8908.0 -8059.0 193.8 90.17 125.3 1145.0 293.0 0.122 1.85826 
300.0 564.9 9.719 -2392.0 -1466.0 217.8 100.1 138.9 911.9- 170.0 0.101 1.76855 
320.0 542.5 9.334 408.1 1372.0 226.9 104.6 145.1 819.5 140.0 0.0929 1.73106 
340.0 518.7 8.924 3333.0 4342.0 235.9 109.3 151. 9 728.2 117.0 0.0859 1.69194 
360.0 493.0 8.482 6394.0 7455.0 244.8 114.2 159.6 638.2 97.1 0.0797 1.65051 
380.0 464.6 7.994 9606.0 10730,0 253.7 119.2 168.3 550.1 80.8 0.0742 1.60586 
4UU.O 43Z.7 7.444 n\l90.0 14200.0 262.6 124.3 178.7 464.1 66.8 0.0695 1.55668 
410.0 414.9 7.139 14750.0 16010.0 267.0 126.9 184.7 422.4 60.5 0.0675 1.52986 

420.0 395.7 6.808 16570.6 17890.0 271.6 129.5 191.3 382.0 54.6 0.0658 1.50123 
430.0 374.8 6.449 18450.0 19840.0 276.2 132.2 198.5 34:1.7 49.1 0.0649 1.47058 
440.0 352.2 6.059 20380.0 21860.0 280.8 134.9 205.9 308.6 43.9 0.0649 1.43788 
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Thermophysical properties of iscr-butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/mJ mol/dm3 limo! J/mo] J/(mo!'K) ll(mo!'K) mls (JPa-s W/(m'K) Const. 

450.0 327.9 5.642 22360.0 23960.0 285.5 137.6 213.0 278.3 39.2 0.0651 1.40346 
460.0 302.6 5.207 24390.0 26120.0 290.3 140.2 218.8 254.1 35.1 0.0646 1.36822 
470.0 277.3 4.770 26440.0 28330.0 295.0 142.6 222.3 236.6 31.5 0.0636 1.33356 
475.0 264.9 4.558 27470.0 29440.0 297.4 143.7 222.9 230.4 30.0 0.0630 1.31696 
480.0 253.1 4.354 28490.0 30560.0 299.7 144.7 222.7 225.7 28.7 0.0625 1.30111 
485.0 241. 7 4.159 29500.0 31670.0 302.0 145.7 221.6 222.6 27.5 0.0620 1. 28616 
490.0 231.1 3.976 30510.0 32770.0 304.3 146.6 219.7 220.8 26.4 0.0617 1.27223 

495.0 221.2 3.806 31500.0 33860.0 306.5 147.5 217.3 220.2 25.5 0.0615 1.25939 
500.0 212 .1 3.650 32480.0 34940.0 308.7 148.3 214.4 220.5 24.7 0.0613 1.24765 
505.0 203.8 3.506 33440.0 36010.0 310.8 149.1 211.5 221.7 24.1 0.0613 1.23697 
510.0 196.2 3.375 34390.0 37060.0 312.8 149.9 208.5 223.4 23.5 0.0613 1. 22727 
515.0 189.2 3.255 35330.0 38090.0 314.9 150.7 205.7 225.7 23.0 0.0614 1.21848 
520.0 182.9 3.146 36250.0 39110.0 316.8 151.5 203.1 228.2 22.6 0.0615 1.21050 
525.0 177 .1 3.046 37170.0 40120.0 318.8 152.2 200.8 230.9 22.2 0.0617 1.20324 
530.0 171.7 2.955 38080.0 41120.0 320.7 153.0 198.7 233.8 21.9 0.0619 1.19662 
535.0 166.8 2.871 38980.0 42110.0 322.5 153.8 197.0 236.8 21.7 0.0622 1.19055 
540.0 162.3 2.793 39870.0 43090.0 324.3 154.6 195.4 239.8 21.4 0.0625 1.18497 

545.0 158.2 2.721 40760.0 44070.0 326.1 155.4 194.1 242.8 21.2 0.0628 1.17982 
550.0 154.3 2.654 41640.0 45030.0 327.9 156.2 193.0 245.8 21.1 0.0631 1.17506 
555.0 150.7 2.592 42520.0 46000.0 329.7 157.0 192.1 248.8 20.9 0.0635 1.17064 
560.0 147.3 2.534 43400.0 46960.0 331.4 157.8 191.4 251.7 20.8 0.0639 1.16652 
570.0 141.1 2.428 4516Q.0 48860.0 334.7 159.5 190.4 257.4 20.6 0.0647 1.15905 
580.0 135.7 2.334 46910.0 50760.0 338.1 161 .1 189.8 263.0 20.5 0.0656 1.15245 
590.0 130.8 2.250 48660.0 52660.0 341.3 162.8 189.6 268.3 20.4 0.0666 1.14657 
600.0 126.3 2.174 50420.0 54560.0 344.5 164.5 189.6 273.4 20.3 0.0677 1.14127 

10.00 MFa isobar 

117.50a 741.8 12.76 -23520.0 -22740.0 110.8 72.36 99.38 1849.0 8150.0 0.112 2.10634 
200.0 665.2 11. 44 -14850.0 -13970.0 167.0 82.31 114.0 1382.0 609.0 0.138 1.94802 
250.0 617.5 10.62 -8944.0 -8003.0 193.6 90.21 125.1 1152.0 296.0 0.122 1.85997 
300.0 566.5 9.747 -2448.0 -1422.0 217.6 100.1 138.5 922.7 173.0 0.101 1. 77118 
320.0 544.6 9.369 340.2 1408.0 226.7 104.6 144.6 832.1 143.0 0.0936 1. 73428 
340.0 521.3 8.969 3249.0 4364.0 235.7 109.3 151.2 742.9 119.0 0.0867 1.69596 
360.0 496.3 8.539 6289.0 7460.0 244.5 114.1 158.5 655.6 99.4 0.0805 1.65566 
380.0 469.1 8.071 9469.0 10710.0 253.3 119.0 166.6 570.6 83.1 0.0752 1.61268 
400.0 439.0 7.552 12810.0 14130.0 262.1 124.1 175.8 488.6 69.4 0.0706 1.56609 
420.0 405.0 6.968 16310.0 17750.0 270.9 129.2 186.4 411. 3 57.5 0.0669 1. 51482 

430.0 386.3 6.646 18140.0 19640.0 275.3 131. 7 192.1 375.3 52.1 0.0657 1.48714 
440.0 366.4 6.303 20010.0 21590.0 279.8 134.3 197.9 342.1 47.2 0.0653 1.45809 
450.0 345.3 5.941 21920.0 23600.0 284.3 136.9 203.5 312.6 42.7 0.0656 1.42789 
460.0 323.5 5.566 23860.0 25660.0 288.9 139.4 208.3 287.6 38.7 0.0658 1.39703 
480.0 279.6 4.810 27820.0 29890.0 297.9 144.1 214.2 253.0 32.1 0.0649 1.33649 
490.0 258.9 4.454 29800.0 32040.0 302.3 146.1 214.6 243.2 29.6 0.0642 1.30862 
495.0 249.1 4.285 30780.0 33110.0 304.5 147.1 214.0 240.0 28.6 0.0639 1.29564 
500.0 239.8 4.125 31760.0 34180.0 306.6 148.1 213.1 237.9 27.6 0.0637 1.28338 
505.0 231.0 3.974 32730.0 35240.0 308.7 149.0 211.7 236.7 26.8 0.0636 1. 27189 
510.0 222.8 3.833 33690.0 36300.0 310.8 149.9 210.1 236.3 26.0 0.0635 1.26119 

515.0 215.1 3.701 34640.0 37340.0 312.9 150.7 208.3 236.6 25.4 0.0635 - 1.25126 
520.0 207.9 3.578 35580.0 38380.0 314.9 151.5 206.4 237.4 24.8 0.0636 1.24208 
525.0 201.3 3.463 36520.0 39410.0 316.8 152.4 204.6 238.8 24.3 0.0637 1.23361 
530.0 195.2 3.357 37450.0 40430.0 318.8 153.2 202.8 240.5 23.9 0.0639 1.22580 
53:>.U 189.4 3.259 3837U.U 4144U.U 32U.6 154.U 2UI.l 242.6 2.3.5 0.0642. 1.21858 
540.0 184.2 3.168 39280.0 42440.0 322.5 154.8 199.6 244.8 23.2 0.0644 1.21192 
545.0 179.2 3.084 40190.0 43430.0 324.3 155.6 198.2 247.2 22.9 0.0647 1.20576 
550.0 174.6 3.005 41090.0 44420.0 326.2 156.4 197.0 249.7 22.6 0.0650 1.20004 
555.0 170.4 2.931 41990.0 45400.0 327.9 157.3 196.0 252.3 22.4 0.0654 1.19473 
560.0 166.4 2.862 42890.0 46380.0 329.7 158.1 195.1 254.9 22.2 0.0657 1.18971 

570.0 159.1 2.737 44670.0 48320.0 333.1 159.7 193.7 260.2 21.9 0.0665 1.18082 
580.0 152.7 2.627 46450.0 50260.0 336.5 161.4 192.8 265.4 21.6 0.0674 1.17293 
590.0 146.9 2.528 48230.0 52180.0 339.8 163.0 192.3 270.5 21.4 0.0684 1.16591 
600.0 141. 8 2.439 50000.0 54100.0 343.0 164.7 192.1 275.6 21.3 0.0694 1.15963 
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ThermophysicaJ properties of iso-butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 mo!/dm3 J/mo! J/mo! J/(mo!'K) Jl(mo!'K) mls pPa-s W/(m'K) Const. 

11.00 MPa isobar 

117.90a 741. 9 12.76 -23500.0 -22640.0 111.1 72.26 99.41 1859.0 8080.0 0.113 2.10623 
200.0 665.9 11.46 -14870.0 -13910.0 166.9 82.34 113.9 1388.0 615.0 0.138 1.94921 
250.0 618.6 10.64 -8979.0 -7946.0 193.5 90.25 125.0 1159.0 300.0 0.122 1. 86166 
300.0 568.1 9.774 -2503.0 -1377.0 217.4 100.2 138.1 933.1 115.0 0.102 1.77314 
320.0 546.5 9.403 274.4 1444.0 226.5 104.6 144.1 844.2 145.0 0.0943 1.73739 
340.0 523.7 9.011 3169.0 4390.0 235.4 109.2 150.5 751.0 121.0 0.0874 1.69981 
360.0 499.5 8.593 6188.0 7468.0 244.2 114.0 157.5 672.0 102.0 0.0814 1.66053 
380.0 473.3 8.142 9342.0 10690.0 252.9 118.9 165.1 589.8 85.4 0.0761 1.61900 
400.0 444.<> 7.<>49 12640.0 14080.0 261.6 123.9 173.5 511.1 71.7 0.0717 1.57456 
420.0 412.9 7.104 16090.0 11640.0 270.3 128.9 182.7 437.5 60.1 0.0680 1.52651 

430.0 395.8 6.809 17870.0 19490.0 274.6 131.4 181.6 403.4 54.9 0.0667 1.50100 
440.0 377 .8 6.500 19700.0 21390.0 219.0 133.9 192.4 311.1 50.1 0.0660 1.41452 
450.0 359.0 6.176 21560.0 23340.0 283.4 136.4 197.0 343.1 45.1 0.0660 1.44725 
460.0 339.6 5.842 23450.0 25330.0 281.8 138.8 201.2 318.2 41.8 0.0664 1.41949 
480.0 300.2 5.165 27290.0 29420.0 296.5 143.5 201.2 280.6 35.2 0.0666 1.36449 
490.0 281.1 4.837 29230.0 31500.0 300.8 145.6 208.7 268.1 32.6 0.0663 1.33838 
500.0 263.0 4.524 31160.0 33590.0 305.0 141.7 209.1 259.3 30.4 0.0659 1. 31394 
510.0 246.1 4.235 33080.0 35680.0 309.1 149.6 208.3 254.0 28.6 0.0656 1.29156 
515.0 238.3 4.100 34030.0 36720.0 311.1 150.5 207.6 252.5 27.8 0.0656 1.28123 
520.0 230.8 3.972 34980.0 37750.0 313.1 151.4 206.7 251.7 21.1 0.0656 1.27149 

.525.0 :>'23.8 3.850 35930.0 38780.0 315.1 152.3 205.6 251.5 26.5 0.0656 1.26234 
530.0 217.2 3.736 36870.0 39810.0 317.1 153.2 204.4 251.8 25.9 0.0658 1.25377 
535.0 211.0 3.629 37800.0 40830.0 319.0 154.0 203.2 252.5 25.4 0.0659 1.24575 
540.0 205.1 3.529 38720.0 41840.0 320.9 154.9 202.1 253.6 25.0 0.0662 1.23827 
545.0 199.6 3.434 39650.0 42850.0 322.7 155.7 200.9 255.1 24.6 0.0664 1.23128 
550.0 194.5 3.346 40560.0 43850.0 324.5 156.6 199.9 256.7 24.3 U.0667 1. 2247() 
555.0 189.1 3.263 41480.0 44850.0 326.3 151.4 198.9 258.6 24.0 0.0670 1.21866 
560.0 185.1 3.185 42390.0 45840.0 328.1 158.2 198.0 260.6 23.7 ·0.0614 1.21296 
570.0 176.9 3.043 44200.0 41810.0 331.6 159.9 196.5 265.0 23.2 0.0682 1.20261 
<;RO.O 169.<; 2.916 46000.0 49170.0 335.0 161.6 195.5 269.6 22.9 0.0690 1.19347 

590.0 162.9 2.803 47800.0 51720.0 338.4 163.2 194.8 274.3 22.6 0.0699 1.18534 
600.0 151.0 2.701 49600.0 53670.0 341.6 164.9 194.4 279.0 22.4 0.0709 1.17807 

12.00 MPa isobar 

118.20a 741. 9 12.76 -23470.0 -22530.0 111. 3 72.17 99.44 1869.0 8010.0 0.113 2.10614 
200.0 666.6 11.47 -14890.0 -13850.0 166.8 82.37 113.8 1394.0 621.0 0.138 1.95039 
250.0 619.6 10.66 -9014.0 -7888.0 193.3 90.29 124.8 1166.0 303.0 0.123 1.86333 
300.0 569.1 9.801 -2556.0 -1332.0 211.2 100.2 131.8 943.1 177.0 0.103 1.71624 
350.0 514.5 8.851 4517 .0 5932.0 239.6 111.6 153.2 728.7 113.0 0.0850 1.68454 
360.0 502.4 8.644 6093.0 7481.0 243.9 114.0 156.6 687.6 104.0 0.0822 1.66515 
~RO.O 477.1 II. ?.oR 9222.0 106110.0 2<;?.6 11 R.9 16~.R 607.R 87.<; 0.0770 1.1>2490 
400.0 449.7 7.737 12490.0 14040.0 261.2 123.8 171.6 532.0 14.0 0.0727 1.58221 
420.0 419.9 7.224 15890.0 17550.0 269.1 128.7 179.9 461.4 62.5 0.0691 1.53681 
430.0 404.0 6.950 17640.0 19370.0 214.0 131.1 184.1 428.7 57.4 0.0677 1.51297 

440.0 387.4 6.665 19430.0 21230.0 278.3 133.6 188.4 398.3 52.7 0.0668 1.46842 
460.0 352.6 6.066 23100.0 25080.0 286.9 138.4 196.1 345.9 44.5 0.0668 1.43785 
480.0 316.8 5.450 26860.0 29060.0 295.3 143.0 201.8 307.1 38.0 0.0677 1.38724 
490.0 299.2 5.147 28160.0 31090.0 299.5 145.2 203.7 292.9 35.3 0.0678 1. 36287 
500.0 282.2 4.855 30660.0 33130.0 303.6 147.3 204.9 282.0 33.0 0.0676 1.33963 
510.0 266.0 4.517 32560.0 35190.0 307.7 149.3 205.3 274.2 31.0 0.0675 1.31185 
520.0 251.0 4.318 34460.0 37240.0 311. 7 151.2 205.0 269.1 29.4 0.0614 1.29176 
530.0 237.1 4.079 36340.0 39280.0 315.6 153.1 204.1 266.5 28.0 0.0675 1.27950 
540.0 224.5 3.863 38210.0 41320.0 319.4 154.8 202.1 265.9 26.9 0.0678 1.26310 
550.0 213.2 3.668 40070.0 43340.0 323.1 156.6 201.3 266.9 26.0 0.0683 1.24848 

560.0 203.1 3.494 41910.0 45340.0 326.7 158.3 199.8 269.1 25.3 0.0689 1.23551 
510.0 194.0 3.338 43740.0 47340.0 330.2 160.0 198.6 272.1 24.7 0.0696 1.22400 
580.0 185.9 3.198 45560.0 49320.0 333.7 161. 7 197.6 275.7 24.2 0.0704 1. 21375 
590.0 178.6 3.073 47380.0 51290.0 337.0 163.3 196.9 279.7 23.8 0.0713 1.20460 
600.0 172.0 2.959 49200.0 53250.0 340.4 165.0 196.4 283.8 23.5 0.0723 1.19639 
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ThcllllopilYSlcal properties of iso-butane . Continued 

" ". "" .. :",.:;,,::';';:~";",:,:, 
T Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K kg/m 3 molldm3 J/mo! J/mo! J/(mO!'K) J/(mo!'K) mls J1Pa-s W/(m'K) Const. 

14.00 MPa isobar 

118.90a 742.1 12.77 -23430.0 -22330.0 111.6 72.02 99.50 1888.0 7880.0 0.113 2.10598 
200.0 668.0 11.49 -14940.0 -13720.0 166.5 82.44 113.7 1404.0 634.0 0.139 1.95272 
250.0 621.6 10.69 -9082.0 -7773.0 193.0 90.39 124.5 1180.0 310.0 0.124 1.86660 
300.0 572.7 9.853 -2659.0 -1238.0 216.8 100.3 137.2 962.4 182.0 0.104 1.78108 
350.0 519.4 8.936 4415.0 5981.0 239.1 111.6 151.9 755.9 117.0 0.0865 1.69228 
360.0 508.0 8.740 5914.0 7516.0 243.4 114.0 155.1 716.8 108.0 0.0837 1.67376 
380.0 484.1 8.329 9002.0 10680.0 251.9 118.8 161. 7 641.1 91.6 0.0787 1.63567 
400.0 458.8 7.893 12210.0 13990.0 260.4 123.6 168.6 569.8 78.1 0.0745 1.59596 
420.0 431.8 7.428 155>10.0 17>130.0 268.8 128.4 175.7 503.9 66.8 0.0711 1.554~5 

440.0 403.0 6.934 18990.0 21010.0 277 .1 133.2 182.7 445.0 57.3 0.0686 1.51123 

460.0 372.9 6.415 22550.0 24730.0 285.4 137.8 189.1 394.9 49.3 0.0678 1.46687 
480.0 342.1 5.886 26190.0 28570.0 293.6 142.4 194.3 355.3 42.8 0.0687 1.42261 
500.0 311.9 5.366 29890.0 32490.0 301.6 146.7 198.1 326.5 37.6 0.0699 1.38013 
510.0 297.4 5.116 31750.0 34480.0 305.5 148.8 199.4 315.8 35.5 0.0702 1.36007 
520.0 283.5 4.877 33610.0 36480.0 309.4 150.8 200.3 307.4 33.6 0.0704 1. 34103 
530.0 270.2 4.649 35480.0 38490.0 313.2 152.7 200.8 301.1 32.0 0.0706 1.32312 
540.0 257.8 4.435 37340.0 40500.0 317.0 154.6 201.0 296.7 30.7 0.0709 1.30644 
550.0 246.1 4.235 39200.0 42510.0 320.7 156.5 200.9 294.0 29.5 0.0712 1.29104 
560.0 235.4 4.050 41060.0 44510.0 324.3 158.3 200.6 292.8 28.5 0.0717 1.27689 
570.0 225.5 3.879 42910.0 46520.0 327.8 160.0 200.2 292.8 27.7 0.0723 1.26398 

S8C.C 216.4 3.723 44760.0 >18520.0 331.3 161. 8 199.8 293.8 27.0 0.0730 1.25222 
590.0 208.1 3.580 46600.0 50520.0 334.7 163.5 199.4 295.6 26.4 0.0738 1.24154 
600.0 200.4 3.448 48450.0 52510.0 338.1 165.2 199.2 298.0 25.9 0.0747 1.23182 

16.00 MPa isobar 

119.60a 742.2 12.77 -23380.0 -22130.0 112.0 71.91 99.56 1905.0 7760.0 0.114 2.10585 
200.0 669.4 11.52 -14980.0 -13590.0 166.3 82.51 113.5 1415.0 647.0 0.139 1.95500 
300.0 575.6 9.903 -2757.0 -1141.0 216.5 100.3 136.7 980.5 187.0 0.105 1.78571 
350.0 524.0 9.015 4264.0 6039.0 238.6 111.6 150.8 781.1 121.0 0.0879 1.69946 
360.0 513.1 8.827 5750.0 7562.0 242.9 114.0 153.8 743.6 112.0 0.0851 1.68167 
380.0 490.4 8.437 8804.0 10700.0 251.4 118.7 160.0 671.3 95.4 0.0802 1.64534 
400.0 466.7 8.029 11970.0 13960.0 259.7 123.5 166.3 603.6 82.0 0.0761 1.60790 
420.(} 441.7 7.599 15150.0 173500 268.0 128 7. 172 .7 541.' 70.7 0.0729 1.56931 
440.0 415.6 7.150 18630.0 20870.0 276.2 132.9 178.9 485.3 61.3 0.0704 1.52969 
500.0 334.1 5.749 29290.0 32070.0 300.0 . 146.3 193.3 367.4 41.6 0.0709 1.41095 

520.0 308.2 5.303 32950.0 35970.0 307.7 150.4 196.2 345.3 37.4 0.0723 1.37471 
530.0 295.9 5.091 34800.0 37940.0 311.4 152.4 197.3 337.0 35.7 0.0728 1.35774 
540.0 284.1 4.889 36640.0 39920.0 315.1 154.4 198.2 330.3 34.1 0.0733 1. 34163 
550.0 272.9 4.695 38490.0 41900.0 318.7 156.3 198.8 325.2 32.8 0.0737 1.32644 
560.0 262.3 4.513 40350.0 43890.0 322.3 158.1 199.3 321. 4 31.6 0.0742 1.31218 
570.0 252.3 4.341 42200.0 45890.0 325.9 159.9 199.7 318.9 30.6 0.0748 1.29888 
580.0 242.9 4.180 44060.0 47890.0 329.3 161. 7 199.9 317.6 29.7 0.0754 1.28650 
590.0 234.2 4.029 45910.0 49890.0 332.8 163.5 200.1 317.1 29.0 0.0761 1.27504 
600.0 226.1 3.889 47770.0 51890.0 336.1 165.2 200.2 317.5 28.3 0.0769 1.26443 

18.00 MPa isobar 

120.30a 742.4 12.77 -23340.0 -21930.0 112.4 71.83 99.62 1921.0 7650.0 0.114 2.10575 
200.0 670.8 11.54 -15030.0 -13470.0 166.1 82.60 113.4 1425.0 660.0 0.140 1.95725 
300.0 578.4 9.951 -2851.0 -1042.0 216.1 100.4 136.2 997.7 191.0 0.106 1.79016 
350.0 528.3 9.089 4124.0 6104.0 238.1 111.7 149.9 804.6 125.0 0.0892 1. 70617 
400.0 473.7 8.149 11750.0 13960.0 259.1 123.4 164.5 634.2 85.6 0.0777 1. 61855 
450.0 413.8 7.119 20020.0 22550.0 279.3 135.1 178.8 496.9 60.9 0.0712 1.52672 
500.0 351.7 6.051 28810.0 31790.0 298.8 146.1 189.9 404.6 45.2 0.0715 1.43569 
520.0 327.9 5.641 32430.0 35620.0 306.3 150.2 193.0 380.8 40.8 0.0733 1.401!Sb 
540.0 305.4 5.254 36080.0 39500.0 313.6 154.2 195.5 363.4 37.4 0.0749 1.37046 
560.0 284.5 4.895 39760.0 43430.0 320.8 158.0 197.5 351.4 34.6 0.0762 1. 34186 
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Thermophysical properties of iso-butane Continued 

T Density Density E H S Cv Sound Visco Therm. Diel. 

K kg/m3 mol/dm3 J/mol J/mol J/(mo!'K) mls /lPa-s W/{m·K) Const. 

570.0 274.8 4.728 41610.0 45410.0 324.3 159.9 198.3 347.1 33.5 0.0768 1.32867 
580.0 265.6 4.569 43460.0 47400.0 327.7 161.7 199.0 344.0 32.5 0.0775 1.31623 
590.0 256.8 4.418 45320.0 49390.0 331.1 163.5 199.6 341.8 31.6 0.0782 1.30453 
600.0 248.5 4.276 47180.0 51390.0 334.5 165.2 200.1 340.4 30.8 0.0790 1.29355 

20.00 MPa isobar 

120.901l 742.5 12.78 -23300.0 -21730.0 112.7 71.77 99.67 1937.0 7550.0 0.114 2.10567 
200.0 672 .1 11.56 -15070.0 13340.0 165.8 82.69 113.~ 1435.0 673.0 0.140 1.95946 
300.0 581.1 9.997 -2942.0 -941.1 215.8 100.5 135.8 1014.0 196.0 0.107 1.79444 
J~U.U :5J2.J 9.1:58 3991.0 6115.0 237.1 111.7 149.1 826.:5 128.0 0.0905 1. 71248 
400.0 480.0 8.258 11550.0 13980.0 258.5 123.4 163.1 662.2 89.0 0.0791 1.62819 
450.0 423.8 7.291 19730.0 22470.0 278.5 135.0 176.5 530.0 64.2 0.0728 1. 54145 
500.0 366.3 6.301 28410.0 31580.0 297.7 145.9 187.3 438.7 48.4 0.0722 1.45633 
520.0 344.1 5.920 31980.0 35360.0 305.1 150.0 190.6 413.8 44.0 0.0739 1.42449 
540.0 323.0 5.556 35600.0 39200.0 312.4 154.0 193.4 394.8 40.3 0.0759 1.39463 
560.0 303.1 S.215 39260.0 43090.0 319.4 157.9 195.7 380.8 37.4 0.0777 1.36705 

580.0 284.8 4.900 42950.0 47030.0 326.3 161.6 197.7 371.0 35.0 0.0792 1.34191 
600.0 268.0 4.611 46660.0 51000.0 333.1 165.2 199.5 36~.8 33.:1 0.0808 1.31923 

25.00 MPa isobar 

122.40" 743.0 12.78 -23200.0 -21250.0 113.5 71.74 'J'J.7'J l'J72.U 7JJU.U U.ll:5 2.10:5:59 
200.0 675.4 11.62 -15170.0 -13020.0 165.3 82.94 112.9 1458.0 706.0 0.141 1.96484 
300.0 587.4 10.11 -3153.0 -679.5 215.0 100.8 134.8 1051.0 207.0 0.110 1.80453 
350.0 541.5 9.315 3690.0 6374.0 236.7 112.0 147.4 875.9 137.0 0.0935 1.72684 
dOO.O d91.1') R.dQ2 11110.0 14070.0 257.3 123.6 160.4 723.9 97.0 0.0824 1.64906 
500.0 394.3 6.784 27610.0 31300.0 295.6 145.8 182.9 512.7 55.5 0.0747 1.49670 
.520.0 375.1 6.454 31120.0 34990.0 302.9 149.9 186.4 486.7 50.8 0.0755 1.46852 
540.0 356.6 6.136 34670.0 38750.0 309.9 153.9 189.5 465.6 46.9 0.0772 1.44174 
560.0 339.0 5.832 38280.0 42570.0 316.9 157.8 192.4 448.7 43.6 0.0794 1.41653 
580.0 322.3 5.545 41930.0 46440.0 323.7 161.6 195.0 435.4 40.9 0.0817 1.39302 

600.0 306.7 5.276 45630.0 50370.0 330.3 165.3 197.4 425.3 38.6 0.0839 1.37124 

30.00 MFa isobar 

123.90a 743.5 12.79 -23110.0 -20770.0 114.2 71.83 99.90 2003.0 7150.0 0.116 2.10564 
200.0 678.5 11.67 -15270.0 -12700.0 164.7 83.23 112.7 1!480.0 740.0 0.143 1.97002 
300.0 593.2 10.21 -3347.0 -407.8 214.3 101.2 134.0 1085.0 218.0 0.112 1. 81388 
400.0 505.0 8.689 10760.0 14210.0 256.2 123.8 158.5 776.6 104.0 0.0854 1.66669 
500.0 415.4 7.146 27000.0 31200.0 294.0 145.9 180.2 575.3 61.7 0.0775 1. 52739 
520.0 398.2 6.850 30460.0 34840.0 301.1 150.0 183.8 549.0 56.8 0.0778 1.50171 
540.0 381.5 6.563 33980.0 38550.0 308.1 154.0 187.0 526.8 52.6 0.0787 1.47714 
560.0 365.5 6.288 37550.0 42320.0 315.0 157.9 190.1 508.5 49.0 0.0805 1.45382 
580.0 350.2 6.024 41170.0 46150.0 321.7 161. 7 193.0 493.4 46.1 0.0827 1.43181 
600.0 335.6 5.774 44840.0 50030.0 328.3 165.4 195.6 481.2 43.5 0.0853 1.41115 

35.00 MPa isobar 

125.20a 744.1 12.80 -23030.0 -20300.0 114.8 72.02 100.00 2031.0 7000.0 0.117 2.10581 
200.0 681.6 11.73 -15360.0 -12380.0 164.2 83.56 112.4 1501.0 774.0 0.144 1. 97501 
400.0 515.0 8.860 10450.0 14400.0 255.2 124.1 157.1 822.6 111.0 0.0883 1.68208 
500.0 432.3 7.437 26500.0 31210.0 292.6 146.1 178.3 629.7 67.3 0.0802 1.55231 
520.0 416.5 7.166 29930.0 34810.0 299.7 150.2 181.9 603.4 62.1 0.0803 1.52846 
540.0 401.2 6.902 33410.0 38480.0 306.6 154.2 185.3 580.9 57.7 0.0809 1.50557 
560.0 386.4 6.648 36960.0 42220.0 313.4 158.1 188.5 561.7 54.0 0.0821 1.48372 
580.0 372.2 6.403 40560.0 46020.0 320.1 161.9 191. S SdS.S 50.8 0.0838 1.46296 
600.0 358.6 6.170 44210.0 49880.0 326.6 165.6 194.4 532.1 48.0 0.0861 1.44332 

a At melting line 
bAt liquid-vapor boundary 
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Appendix I: Thermophysical Properties of Normal Butane 

K Mra 

Deonity 
kg/m3 

Thermophysical properties of coexisting gaseous and liquid normal butane 

Density 

mol/dm3 
E 

Jlmol 

H S Cv Cp 

Jlmol )/(mol'K) J/(mo!'K) 

Sound 
m/s 

Vise. 

,..ra'S 

Therm. Die!. 

W l(m'K) Const. 

134.860" 0.00000 735.3 12.65 -22600.0 -22600.0 133.8 82.01 109.0 1665.0 2280.0 0.208 2.03883 
134.860· 0.00000 0.0000 0.00000 5033.0 7798.0 346.9 56.15 64.47 148.8 3.67 0.00429 1.00000 

135.0 0.00000 735.1 12.65 -22590.0 -22590.0 133.9 82.14 109.1 1664.0 2270.0 0.208 2.03860 
135.0 0.00000 0.0000 0.00000 5039.0 7783.0 346.8 56.18 64.49 148.9 3.67 0.00429 1.00000 

140.0 0.00000 730.4 12.57 -22030.0 -22030.0 137.9 85.59 113.1 1638.0 1900.0 0.202 2.03044 
140.0 0.00000 0.0001 0.00000 5322.0 7162.0 341.6 57.20 65.51 151.4 3.78 0.00455 1.00000 

145.0 0.00000 725.7 12.49 -21460.0 -21460.0 141.9 87.23 115.2 1617.0 1610.0 0.196 2.02229 
145.0 0.00001 0.0002 0.00000 5610.0 7118.0 336.9 58.15 66.41 154.0 3.890.004811.00000 

1.50.0 0.00001721.1 12.41 -20~fiO.O -20550.0 14:).5 37.78 116.3 1:)97.01380.0 0.19J 2.0H16 
150.0 0.00001 0.0004 0.00001 5903.0 7294.0 332.7 59.07 61.38 156.4 4.00 0.00507 1.00000 

155.0 0.00002. 716.4 12.32 -20300.0 -20300.0149.7 87.72 116.7 1519.01200.0 0.186 2.00603 
155.0 0.00002 0.0008 0.00001 6201.0 7562.0 329.0 59.96 68.27 158.9 4.11 0.00533 1.00000 

160.0 0.00004 711.7 12.24 -19720.0 -19720.0 153.4 87.36 116.9 1561.0 1060.0 0.182 1.99792 
160.0 0.00004 0.0015 0.00003 6503.0 7871.0 325.6 60.83 69.15 161.3 4.22 0.00560 1.00000 

165.0 0.00007 707.0 12.16 -19130.0 -19130.0 157.0 86.88 116.9 1543.0 939.0 0.177 1.98981 
165.0 0.00007 0.0028 0.00005 6809.0 8202.0 322.5 61.70 70.02 163.6 4.33 0.00587 1.00000 

170.0 0.00012 702.3 12.08 -18550.0 -18550.0 160.5 86.39116.8 1525.0 840.0 0.173 1.98171 
170.0 0.00012 0.0048 0.00008 7119.0 8544.0 319.8 62.57 70.89 166.0 4.44 0.00615 1.00001 

175.0 0.00020 697.6 12.00 -17960.0 -17960.0 163.8 85.97 116.8 1506·.0 757.0 0.169 1.97361 
175.0 0.00020 0.0081 0.00014 7433.0 8895.0·317.3 63.45 71.78 168.2 4.55 0.00643 1.00001 

180.0 0.00034 692.8 11.92 -11380.0 -17380.0 167.1 85.64 117.0 1486.0 686.0 0.165 1.96552 
180.0 0.00034 0.0131 0.00023 7752.0 9252.0 315.1 64.34 72.68 170.4 4.67 0.00672 1.00001 

185.0 0.00055 688.1 11.84 -16790.0 -16790.0 170.4 85.44 117.2 1466.0 625.0 0.162 1.95741 
185.0 0.00055 0.0206 0.00036 8075.0 9614.0313.1 65.25 73.60 172.6 4.780.007021.00002 

190.0 
190.0 

0.00085 683.4 
0.00096 o.ons 

11. 76 
0.0005~ 

-16210.0 -16210.0 173.5 
g~Ol.O 9981.0 311.3 

85.36 
66.18 

117.5 
7.f.5~ 

1445.0 
174.8 

573.0 0.159 1.94931 
~. 89 0.00732 1.00003 

195.0 0.00131 (,78.6 11.68 -15620.0 -15620.0 176.5 85.39 118.0 1423.0 527.0 0.155 1.94119 
195.0 0.00131 0.0469 0.00081 8732.0 10350.0309.1 67.13 75.51 176.8 5.000.007631:00005 

200.0 0.0019.<; 67:\.9 11.,0;9 -15030.0 -15030.0 17'L5 R5.55 IIR.,o; 1400.0 4R7.0 0.152 1.93306 
200.0 0.00195 0.0682 0.00117 9067.0 10730.0 308.3. 68.10 76.51 178.9 5.12 0.00795 1.00007 

205.0 0.00284 669.1 11.51 -14430.0 -14430.0 182.5 85.80 119.2 1378.0 452.0 0.149 1.92492 
205.0 0.00284 0.0970 0.00167 9406.0 11110.0 307.0 69.10 77.54 180.9 S.23 0.00828 1.00010 

210.0 0.00405 664.3 11.43 -13830.0 -13830.0 185.4 86.16 119.9 1354.0 420.0 0.146 1.91676 
210.0 0.00405 '0.1354 0.00233 9749.0 11490.0 305.9 70.13 78.61 182.8 5.35 0.00862 1.00014 

215.0 0.00567 659.4 11.35 -13230.0 -13230.0 188.2 86.60 120.8 1330.0 392.0 0.144 1.90857 
215.0 0.00567 0.1855 0.00319 10100.0 11870.0 305.0 71.18 79.71 184.6 5.47 0.00896 1.00020 

220.0 0.00781 654.6 11.26 -12630.0 -12630.0 191.0 87.11 121.7 1306.0 367.0 0.141 1.90036 
220.0 0.00781 0.2499 0.00430 10450.0 12260.0 304.1 72.26 80.85 186.4 5.58 0.00932 1.00027 

225.0 0.01057 649.7 11.18 -12020.0 -12010.0 193.7 87.70 122.6 1281.0 344.0 0.138 1.89212 
225.0 0.01057 0.3314 0.00570 10800.0 12660.0 303.4 73.37 82.03 188.1 5.70 0.00968 1.0003.5 

230.0 0.01410 644.8 11.09 -11400.0 -11400.0 196.4 88.35 123.7 1256.0 324.0 0.136 1.88385 
230.0 0.01410 0.4333 0.00746 11160.0 13050.0 302.7 74.51 83.25 189.8 5.82 0.0101 1.00046 

235.0 0.01855 639.8 11.01 -10780.0 -10780.0 199.1 89.06 124.8 1231.0 305.0 0.134 1.87:5:53 
235.0 0.01855 0.5589 0.00962 11520.0 13450.0 302.2 75.68 84.52 191.4 5.94 0.0104 1.00059 
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K 

Pres. 

MPa 

THERMOPHYSICAL PROPERTIES OF FLUIDS 

Thermophysical properties of coexisting gaseous and liquid normal butane - Continued 

Density 

kg/m 3 llmol llmol J!(mol-K) J!(mol'K) m/s 

759 

W/(m'K) Const. 

240.0 0.02408634.8 10.92 -10150.0 -10150.0201.7 89.81125.9 1205.0 287.0 0.131 1.86718 
240.0 0.02408 0.7122 0.01225 11890.0 13850.0301.8 76.87 85.82 192.8 6.060.0108 1.00076 

245.0 0.03088 629.8 10.84 -9520.0 -9517.0 204.3 90.61 127.1 1180.0 272.0 0.129 1.85877 
245.0 0.03088 0.8972 0.01544 12260.0 14260.0 301.4 78.09 87.17 194.2 6.19 0.0112 1.00095 

250.0 0.03915 624.7 10.75 -8882.0 ·8878.0 206.9 91.44 128.3 1154.0 257.0 0.127 1.85031 
250.U U.03!Jl:> I.llH O.Ul!Jl4 J:lb3U.U 14bbU.U 3U1.1 'I':!.J4 HIL~" 1~:>.~ 6.jl U.U1l7 1.UU119 

255.0 0.04911 619.6 10.66 -8237.0 ·8233.0 209.5 92.31 129.6 1127.0 244.0 0.124 1.84179 
255.0 0.04911 1.380 0.02375 13000.0 15070.0 300.9 80.62 90.01 196.7 6.44 0.0121 1.00147 

260.0 0.06099 614.4 10.57 ·7587.0 -7581.0 212.0 93.22 130.9 1101.0 231.0 0.122 1.83321 
260.0 0.06099 1.688 0.02905 13380.0 15480.0 300.7 81.92 91.50 197.8 6.57 0.0125 1.00180 

265.0 0.07505 609.2 10.48 -6929.0 -6922.0 214.5 94.15 132.3 1075.0 220.0 0.120 1.82455 
265.0 0.07505 2.048 0.03523 13760.0 15890.0 300.6 83.25 93.04 198.8 6.70 0.0130 1.00218 

270.0 0.09155 603.9 10.39 ·6265.0 -6256.0 217.0 95.10 133.7 1048.0 209.0 0.118 1.81582 
270.0 0.09155 2.464 0.04239 14140.0 16300.0 300.5 84.60 94.63 199.7 6.83 0.0135 1.00262 

275.0 0.1108 598.5 10.30 -5594.0 -5583.0 219.4 96.09 135.1 1021.0 199.0 0.116 1.80700 
275.0 0.1108 2.943 0.05064 14530.0 16720.0 300.5 85.97 96.28 200.4 6.96 0.0140 1.00313 

280.0 0.1330 593.1 10.20 -4916.0 -4903.0 221.9 97.09 136.6 994.4 189.0 0.114 1.79809 
280.0 0.1330 3.492 0.06008 14920.0 17130.0 300.6 87.37 97.98 201.0 7.10 0.0145 1.00372 

285.0 0.1585 587.6 10.11 -4231.0 -4215.0 224.3 98.11 138.1 967.5 180.0 0.112 1.78908 
285.0 0.1585 4.117 0.07083 15310.0 17550.0 300.7 88.80 99.73 201.5 7.24 0.0150 1.00438 

290.0 0.1877 582.0 10.01 -3538.0 -3519.0 226.7 99.16 139.7 940.4 172.0 0.110 1.77996 
290.0 0.1877 4.825 0.08302 15700.0 17960.0 300.8 90.24 101.6 201.9 7.38 0.0155 1.00514 

295.0 
295.0 

300.0 
300.0 

305.0 
305.0 

310.0 
310.0 

315.0 
315.0 

320.0 
320.0 

325.0 
325.0 

330.0 
330.0 

335.0 
335.0 

340.0 
340.0 

345.0 
345.0 

350.0 
3~0.0 

0.2208 576.3 
0.2208 5.625 

0:2582 570.5 
0.2582 6.524 

0.3002 564.6 
0.3002 7.532 

0.3472 ~~8.0 

0.3472 8.658 

0.3995 552.5 
0.3995 9.913 

0.4575 546.2 
0.4575 11.31 

0.5215 539.8 
0.5215 12.85 

0.5920 533.2 
0.5920 14.57 

0.6693 526.4 
0.6693 16.46 

0.7537 519.5 
0.7537 18.56 

0.8458 512.3 
0.8458 20.87 

0.9459 505.0 
0.94~9 23.43 

9.915 -2838.0 -2816.0 229.1 100.2 141.3 
0.09678 16100.0 18380.0 301.0 91.71 103.4 

9.815 -2130.0 -2103.0 231.5 101.3 143.0 
0.1123 16490.0 18790.0 301.2 93.19 105.4 

9.714 -1414.0 ·1383.0 233.9 102.4 144.7 
0.1296 16890.0 19210.0 301.4 94.70 107.4 

9.010 
0.1490 

9.505 
0.1705 

9.397 
0.1945 

9.286 
0.2212 

9.173 
0.2506 

9,057 
0.2833 

8.938 
0.3193 

8.815 
0.3591 

8.687 
0.4031 

-OS9 • .! -0:53.1 l.Hi..t 103.:5 14!i.:5 
17290.0 19620.0 301.6 96.23 109.5 

43.6 85.6 238.6 104.7 148.3 
17690.0 20030.0 301.9 97.77 111.7 

785.0 833.7 240.9 105.8 150.3 
18090.0 20440.0 302.2 99.34 114.0 

1535.0 1592.0 243.2 107.0 152.3 
18490.0 20840.0 302.5 100.9 116.4 

2295.0 2360.0 245.6 108.2 154.4 
18890.0 21250.0 302.8 102.5 119.0 

3064.0 3138.0 247.9 109.4 156.6 
19280.0 21650.0 303.1 104.2 121.6 

3844.0 3928.0 250.2 110.6 159.0 
19680.0 22040.0 303.5 105.8 124.5 

4633.0 4729.0 252.5 111.8 161.5 
20080.0 22430.0 303.8 107.5 127.5 

5434.0 5543.0 254.8 113.1 164.2 
20470.0 2.2820.0 3U4.2 109.1 130.8 

913.2 164.0 0.108 1.77073 
202.1 7.52 0.0160 1.00599 

886.0 157.0 0.106 1.76136 
202.1 7.67 0.0166 1.00696 

858.6 149.0 0.104 1.75185 
202.0 7.82 0.0172 1.00803 

!S.ll .2 143.U U .IU2 L'I42lU 
201. 7 7.97 0.0178 1.00924 

803.7 136.0 0.100 1.73238 
201.3 8.13 0.0184 1.01058 

776.1 130.0 0.0986 1.72237 
200.6 8.29 0.0190 1.01208 

748.5 124.0 0.0967 1.71218 
199.8 8.46 0.0197 1.01374 

720.7 118.0 0.0949 1.70177 
198.8 8.63 0.0204 1.01559 

692.9 113.0 0.0931 1.69112 
197.6 8.80 0.0211 1.01763 

664.9 108.0 0.0912 1.68022 
196.1 8.99 0.0218 1.01989 

636.9 103.0 0.0894 1.66904 
194.4 9.18 0.0226 1.02239 

608.8 
19.1.:> 

97.7 0.0876 1.65754 
'l.J} U.Ulj4 LU:.!:>1b 
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760 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysicnl properties of coexisting ga<;eous and liquid normal butane - Continued 

T Pres. Density Density E II S Cv Cp Sound Visco Therm. Die!. 

K MPa kg/mJ mol/dm J llmol 110101 11(mo!'K) 11(mol'K) mls {JPa-s W/(m'K) Const. 

355.0 1.054 497.3 8.556 6246.0 6369.0 257.1 114.4 167.1 580.5 93.0 0.0858 1.64570 
355.0 1.054 26.26 0.4518 20860.0 23190.0 304.5 110.8 134.4 190.3 9.58 0.0242 1 .02823 

360.0 1.172 489.4 8.419 7070.n 7209.0 259.4 115.7 170.3 552.2 88.4 0.0841 1.63347 
360.0 1.172 29.:18 0.S1l55 21240.0 23560.0 304.9 112.6 138.3 187.8 9.79 0.025\ 1.03164 

365.0 1.298 481.1 8.277 7907.0 ~()64 .0 261.7 117.0 173.8 523.6 83.9 0.0823 1.62080 
365.0 1.298 32.85 0.5651 21620.0 23920.0 305.2 114.3 142.0 IM5.1 lO.U U.U:t5~ I.UJ:542 

370.0 1.435 472.5 8.128 8759.0 8935.0 264.1 118.4 177.7 494.9 79.5 0.0806 1.60763 
370.0 1.435 36.69 0.6313 22000.0 24270.0 305.5 116.1 147.5 182.0 10.3 0.0269 1.039&3 

375.0 1.582 463.4 7.972 9625.0 9824.0 266.4 119.8 182.1 466.0 75.2 0.0789 1.59388 
375.0 1.582 40.98 0.7050 22360.0 24600.0 305.8 117.9 153.1 178.6 10.5 0.0279 1.04433 

380.0 1.739 453.8 7.808 10510.0 10730.0 268.8 121.2 187.3 436.7 71.0 0.0772 1.57947 
380.0 1. 739 45.77 0.7875 22710.0 24920.0 306.1 119.8 159.6 174.8 10.8 0.0289 1.04962 

385.0 1.908 44:l.6 7.633 11410.0 11660.0 271.1 122.6 193.4 407.1 66.8 0.0755 1.56426 
385.0 1.908 51.17 0.8804 23050.0 2522().0 306.3 121.7 167.4 170.6 11.1 0.0300 1.05560 

390.0 2.089 432.8 7.445 12340.0 12620.0 273.5 124.2 200.9 377 .0 62.7 0.0738 \.54809 
390.0 2.089 57.30 0.9859 23370.0 25490.0 306.5 123.6 177.0 166.0 11.4 0.0312 1.06242 

395.0 2.282 421.0 7.243 13290.0 13600.0 276.0 125.7 210.5 346.3 58.6 0.0721 1.53072 
395.0 2.282 64.34 1.107 23660.0 25730.0 306.7 125.6 189.3 160.9 11.8 0.0326 1.07029 

400.0 2.490 408.0 7.020 14270.0 14620.0 278.5 127.4 223.4 314.7 54.S <),0104 1.S1\8\ 
400.0 2.490 72.55 1.248 23930.0 25920.0 306.7 127.7 205.9 155.2 12.2 0.0343 1.07952 

405.0 2.711 393.5 6.170 15290.0 15690.0 281.0 129.1 242.0 281.9 50.2 0.0688 1.49081 
405.0 2.711 82.33 1.416 24150.0 26060.0 306.7 129.9 229.9 148.9 12.7 0.0365 1.09060 

410.0 2.9·19 376.7 6.481 16370.0 16830.0 283.7 131.0 272.4 247.4 45.8 0.0677 1.46675 
410.0 2.949 94.40 1.624 24300.0 26110.0 306.4 132.2 268.7 141. 8 13. :I 0.0400 1.10440 

415.0 3.205 356.1 6.127 17540.0 18060.0 286.6 133.1 332.3 210.6 41.0 0.0685 1.43770 
415.0 3.205 110.2 1.896 24340.0 26030.0 305.8 134.8 343.8 133.8 14.1 0.0466 1.12265 

420.0 3.483 328.1 5.644 18890.0 195\0.0 290.0 135.7 508.4 170.4 35.4 0.0752 1.39872 
420.0 3.483 133.5 2.297 24150.0 25670.0 304.7 137.6 558.1 124.6 15.3 0.0617 1.15004 

425.16b 3.796 227.8 3.920 2201['.0 22980.0 298.0 1.26602 

aTriple point 
ber; tica 1 poi n t 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 



THERMOPHYSICAL PROPERTIES OF FLUIDS 761 

Thermophysical properties of normal butane on the melting line 

T Pres. Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K MPa kg/m3 mol/dm3 llmol llmol J/(mol'K) J/(mol'K) mls IlPa." W/(m'K) Const. 

134.90a 0.00000 735.3 12.65 -22600.0 -22600.0 133.8 82.01 109.0 1665.0 2280.0 0.208 2.03883 
135.0 0.8345 735.5 12.65 -22600.0 -22530.0 133.8 82.14 109.1 1667.0 2290.0 0.208 2.03924 
135.2 2.028 735.9 12.66 -22600.0 -22430.0 133.8 82.32 109.3 1672.0 2300.0 0.208 2.03983 
135.4 3.224 736.3 12.67 -22590.0 -22330.0 133.9 82.50 109.4 1676.0 2310.0 0.208 2.04042 
135.6 4.422 736.7 12.67 -22580.0 -22230.0 133.9 82.67 109.6 1680.0 2330.0 0.208 2.04100 
135.8 5.622 737.1 12.68 -22580.0 -22130.0 134.0 82.83 109.7 1685.0 2340.0 0.208 2.04158 
136.0 6.824 737.4 12.69 -22570.0 -22030.0 134.0 82.99 lU9.9 1689.U 2J~U.U U.:W8 ~!,U4:l16 

136.2 8.028 737.8 12.69 -22570.0 -21930.0 134.0 83.14 110.0 1694.0 2360.0 0.208 2.04273 
136.4 9'.235 738.2 12.70 -22560.0 -21830.0 134.1 83.29 1l0.2 1698.0 2370.0 0.209 2.04330 
136.6 10.44 738.5 12.71 -22550.0 -21730.0 134.1 83.43 110.3 1703.0 2380.0 0.209 2.04386 

136.8 11 .65 738.9 12.71 -22550.0 -21630.0 134.2 83.57 110.5 1708.0 2400.0 0.209 2.04443 
137.0 12.87 739.3 12.72 -22540.0 -21530.0 134.2 83.70 110.6 1713.0 2410.0 0.209 2.04499 
137.2 14.08 739.6 12.73 -22530.0 -21430.0 134.3 83.83 110.8 1718.0 2420.0 0.209 2.04554 
137.4 15.30 740.0 12.73 -22530.0 -21330.0 134.3 83.96 110.9 1723.0 2430.0 0.209 2.04609 
137.6 16.52 740.4 12.74 -22520.0 -21220.0 134.3 84.08 111.0 1728.0 2440.0 0.209 2.04664 
137.8 17.74 740.7 12.74 -22510.0 -21120.0 134.4 84.19 111.1 1733.0 2450.0 0.209 2.04719 
138.0 18.96 741.1 12.75 -22510.0 -21020.0 134.4 84.31 1l1.2 1738.0 2460.0 0.209 2.04773 
138.2 20.19 741.4 12.76 -22500.0 -20920.0 134.5 84.42 111.4 1743.0 2470.0 0.209 2.04827 
138.4 21.42 741.8 12.76 -22490.0 -20810.0 134.5 84.52 111.5 1749.0 2480.0 0.209 2.04881 
138.6 22.65 742.1 12.77 -22490.0 -20710.0 134.6 84.62 111.6 1754.0 2500.0 0.209 2.04934 

138.8 23.88 742.5 12.77 -22480.0 -20610.0 134.6 84.72 111. 7 1759.0 2510.0 0.209 2.04987 
139.0 25.11 742.8 12.78 -22470.0 -20510.0 134.7 84.81 111.8 1765.0 2520.0 0.209 2.05039 
139.2 26.35 743.2 12.79 -22460.0 -204000 13«1 7 8.<1 90 111. 9 1770.0 2.';::10.0 0.20<1 2.050<11 
139.4 27.59 743.5 12.79 -22460.0 -20300.0 134.8 84.99 112.0 1776.0 2540.0 0.209 2.05143 
139.6 28.83 743.9 12.80 -22450.0 -20200.0 134.8 85.08 112.1 1781.0 2550.0 0.209 2.05195 
139.8 30.07 744.2 12.80 -22440.0 -20090.0 134.8 85.16 112.2 1787.0 2560.0 0.209 2.05246 
140.0 31.32 744.5 12.81 -22430.0 -19990.0 134.9 85.24 112.3 1792.0 2570.0 0.209 2.05297 
140.2 32 . .56 744.9 12.82 -22430.0 -19890.0 134.9 85.31 112.4 1796.0 2580.0 0.209 2.05347 
140.4 33.81 745.2 12.82 -22420.0 -19780.0 135.0 85.39 112.5 1804.0 2590.0 0.209 2.05397 
140.6 35.07 745.5 12.83 -22410.0 -19680.0 135.0 85.46 112.5 1809.0 2(100.0 0.209 2.05447 

140.8 36.32 745.9 12.83 -22400.0 -19570.0 135.1 85.53 112.6 1815.0 2610.0 0.210 2.05496 
141.0 37.58 746.2 12.84 -22390.0 -19470.0 135.1 85.59 112.7 1821.0 2620.0 0.210 2.05545 
141.2 38.83 746.5 12.84 -22390.0 -19360.0 135.2 85.65 112.8 1827.0 2630.0 0.210 2.05594 
141.4 40.09 746.8 12.85 -22380.0 -19260.0 135.2 85.72 112.8 1832.0 2630.0 0.210 2.05642 
141.6 41.36 747.2 12.85 -22370.0 -19150.0 135.3 85.78 112.9 1838.0 2640.0 0.210 2.05690 
141. R «12.1l? 747.5 12.R6 -22360.0 -1<1050.0 135.3 85.83 113.0 1844.0 2650.0 0.210 2.05738 
142.0 43.89 747.8 12.87 -22350.0 -18940.0 135.4 85.89 113.0 1850.0 2660.0 0.210 2.05785 
142.2 45.16 748.1 12.87 -22350.0 -18840.0 135.4 85.94 113.1 1856.0 2670.0 0.210 2.05832 
142.4 46.43 748.4 12.88 -22340.0 -18730.0 135.5 85.99 113.2 1862.0 2680.0 0.210 2.05879 
142.6 47.70 748.8 12.88 -22330.0 -18630.0 135.5 86.04 113.2 1867.0 2690.0 0.210 2.05925 

142.8 48.98 749.1 12.89 -22320.0 -18520.0 135.6 86.09 113.3 1873.0 2700.0 0.210 2.05971 
143.0 50.25 749.4 12.89 -22310.0 -18410.0 135.6 86.14 113.3 1879.0 2710.0 0.210 2.06017 
143.2 51.53 749.7 12.90 -22300.0 -18310.0 135.7 86.18 113.4 1885.0 2710.0 0.210 2.06062 
143.4 52.81 750.0 12.90 -22290.0 -18200.0 135.7 86.22 113.5 1891.0 2720.0 0.210 2.06108 
143.6 54.10 750.3 12.91 -22290.0 -18090.0 135.8 86.26 113.5 1897.0 2730.0 0.210 2.06152 
143.8 55.38 750.6 12.91 -22280.0 -17990.0 135.8 86.30 113.6 1903.0 2740.0 0.210 2.06197 
144.0 56.67 750.9 12.92 -22270.0 -17880.0 135.9 86.34 113.6 1909.0 2750.0 0.210 2.06241 
144.2 57.96 751.2 12.92 -22260.0 -17770.0 135.9 86.38 113.6 1915.0 2750.0 0.210 2.06285 
144.4 59.26 751.5 12.93 -22250.0 -17670.0 136.0 86.42 113.7 1921.0 2760.0 0.210 2.06328 
144.6 60.55 751.8 12.93 -22240.0 -17560.0 136.0 86.45 113.7 1927.0 2770.0 0.210 2.06371 

144.8 61.85 752.1 12.94 ·22230.0 -17450.0 136.1 86.48 113.8 1933.0 2780.0 0.210 2.06414 
145.0 63.1S 752.4 12.94 -22220.0 -17340.0 136.1 86.52 113.8 1939.0 2780.0 0.210 2.06457 
14.5.2 64.45 752.7 12.95 -22210.0 -17240.0 136.2 66.55 113.6 1945.0 2790.0 0.210 2.06499 
145.4 65.75 753.0 12.96 ·22200.0 -17130.0 136.2 86.58 113.9 1951. 0 2800.0 0.210 2.06541 
145.6 67.06 753.3 12.96 -22190.0 -17020.0 136.3 86.61 113.9 1957.0 2810.0 0.210 2.06583 
145.8 68.37 753.6 12.97 -22190.0 -16910.0 136.3 86.64 113.9 1963.0 2810.0 0.210 2.06624 
146.0 69.68 753.9 12.97 -22180.0 -16800.0 136.4 86.66 114.0 1969.0 2820.0 0.210 2.06665 

~riple point 
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762 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of normal butane 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mo!/dm3 l/mol llmol 11(mo!'K) 11(mo!'K) rnls /-LPa'S W/(m'K) Const. 

0.01 MPa isobar 

134.90a 735.3 12.65 -22600.0 -22600.0 133.8 82.01 109.0 1665.0 2280.0 0.208 2.03883 
140.0 730.4 12.57 -22030.0 -22030.0 137.9 85.59 113.1 1638.0 1890.0 0.202 2.03042 
150.0 721.0 12.40 -20880.0 -20880.0 145.9 87.78 116.3 1597.0 1380.0 0.191 2.01410 
160.0 711.6 12.24 19720.0 19710.0 153.4 87.36 116.9 1561.0 1060.0 0.182 1.99784 
170.0 702.2 12.08 -18550.0 -18550.0 160.5 86.39 116.8 1524.0 840.0 0.173 1.98164 
180.0 692.8 11.92 -17380.0 -17380.0 167.1 85.64 117.0 1486.0 686.0 0.165 1.96545 
190.0 683.4 11. 76 -16210.0 -16210.0 173.5 85.35 117.5 1444.0 573.0 0.159 1.94926 
200.0 673.9 11.59 -15030.0 -15030.0 179.5 85.54 118.5 1400.0 487.0 0.152 1.93304 
210.0 664.3 11.43 -13830.0 -13830.0 185.4 86.16 119.9 1354.0 420.0 0.146 1.91676 
220.0 654.6 11.26 -12630.0 -12630.0 191.0 87.11 121.7 1306.0 367.0 0.141 1.90037 

224.063b 650.6 11.19 -12130.0 -12130.0 193.2 87.59 122.5 1286.0 348.0 0.139 1.89367 
224.063b 0.3147 0.005415 10730.0 12580.0 303.5 73.16 81.81 187.8 5.68 0.00961 1.00034 
225.0 0.3131 0.005388 10800.0 12660.0 303.9 73.36 82.00 188.2 5.70 0.00968 1.00033 
230.0 0.3061 0.005268 11170.0 13070.0 305.7 74.40 83.02 190.2 5.82 0.0101 1.00033 
240.0 0.2931 0.005043 11930.0 13910.0 309.2 76.56 85.13 194.2 6.05 0.0108 1.00031 
260.0 0.2701 0.004648 13510.0 15660.0 316.2 81.10 89.61 201.8 6.53 0.0125 1.00029 
280.0 0.2306 0.004312 1.:5180.0 17:'500.0 323.0 11;:5.57 94.33 209.0 7.01 0.0143 1.00027 
300.0 0.2337 0.004022 16950.0 19430.0 329.7 90.82 99.25 215.9 7.49 0.0163 1.00025 
320.0 0.2190 0.003768 18820.0 21470.0 336.3 95.87 104.3 222.6 7.97 0.0185 1.00023 
340.0 0.2060 0.003545 20780.0 23610.0 342.8 101.0 109.4 229.1 8.46 0.0207 1.00022 

360.0 0.1945 0.003347 22860.0 25840.0 349.2 106.1 114.5 235.3 8.95 0.0231 1.00021 
380.0 0.1842 0.003170 25030.0 28190.0 355.5 111.2 119.6 241.4 9.43 0.0257 1.00020 
400.0 0.1750 0.003011 27310.0 30630.0 361.7 116.3 124.6 247.4 9.92 0.0283 1.00019 
420.0 0.1666 0.002867 29680.0 33170.0 367.9 121.2 129.6 253.2 10.4 0.0310 1.00018 
440.0 0.1590 0.002737 32150.0 35810.0 374.1 126.1 134.4 158.8 10.9 0.0339 1. 0001' 
460.0 0.1521 0.002617 34720.0 38550.0 380.2 130.9 139.2 264.4 11.4 0.0368 1.00016 
480.0 0.1457 0.002508 37390.0 41380.0 386.2 135.5 143.9 269.8 11.8 0.0398 1.00016 
500.0 0.1399 0.002408 40140.0 44300.0 392.2 140.1 148.4 275.1 12.3 0.0429 1.00015 
520.0 0.1345 0.002315 42990.0 47310.0 398.1 144.5 152.8 280.4 12.8 0.0460 1.00014 
540.0 0.1295 0.002229 45920.0 50410.0 403.9 148.8 157.1 285.5 13.2 0.0492 1.00014 

560.0 0.1249 0.002149 48940.0 53600.0 409.7 153.0 161.3 290.5 13.7 0.0524 1.00013 
580.0 0.1206 0.002075 52040.0 56860.0 415.4 157.0 165.3 295.5 14.1 0.0557 1.00013 
600.0 0.1165 0.002006 55220.0 60210.0 421.1 161.0 169.3 300.4 14.6 0.0590 1.00013 

0.05 MFa isobar 

134.90a 7.1<;.3 1'.65 -n600.0 -22600.0 133 g 82.02 109.0 1665.0 2280.0 0.208 ). 03885 
160.0 711.6 12.24 -19720.0 -19710.0 153.4 87.36 116.9 1561.0 1060.0 0.182 1 .99788 
200.0 673.9 11.59 -15030.0 -15020.0 179.5 85.55 118.5 1401.0 487.0 0.152 1.93309 
255.407b 619.2 10.65 -8185.0 -8180.0 209.7 92.38 129.7 1125.0 243.0 0.124 1.84110 
255.407b 1.404 0.02415 13030.0 15100.0 300.8 80.72 90.13 196.8 6.45 0.0121 1.00149 
260.0 1.377 0.02369 13410.0 15520.0 302.5 81. 74 91.07 198.7 6.56 0.0125 1.00147 
280.0 1.272 0.02188 15100.0 17380.0 309.4 86.34 95.42 206.5 7.03 0.0144 1.00135 
300.0 1.182 0.02034 16880.0 19340.0 316.1 91.17 100.1 213.9 7.52 0.0164 1.00126 
320.0 1.105 0.01901 18760.0 21390.0 322.7 96.14 104.9 220.9 8.00 0.0185 1.00118 
340.0 1.038 0.01786 20730.0 23530.0 329.2 101.2 109.9 227.6 8.48 0.0208 1.00111 

360.0 0.9785 0.01684 22810.0 25780.0 335.7 106.3 114.9 234.1 8.97 0.0232 1.00104 
380.0 0.9258 0.01593 24990.0 28130.0 342.0 111.3 119.9 240.4 9.45 0.0257 1.00099 
400.0 0.8787 0.01512 27270.0 30580.0 348.3 116.4 124.9 246.5 9.94 0.0283 1.00094 
420.0 0.8361 0.01-139 29650.0 33130.0 35~.5 121.3 129.8 252.~ 10.-1 0.0311 1.00089 
440.0 0.7976 0.01372 32130.0 35770.0 360.6 126.2 134.6 258.1 10.9 0.0339 1.00085 
460.0 0.7625 0.01312 34700.0 38510.0 366.7 130.9 139.4 263.8 11.4 0.0369 1.00081 
480.0 0.7304 0.01257 37370.0 41340.0 372.8 135.6 144.0 269.3 11.8 0.0399 1.00078 
500.0 0.7009 0.01206 40120.0 44270.0 378.7 140.1 148.5 274.7 12.3 0.0429 1.00075 
:520.0 0.6737 0.011:;9 429/0.0 41.t90.0 ;)114.6 144.:; 1:5.2. 9 1.79.9 1l..6 0.046Q 1.00072 
540.0 0.6486 0.01116 45910.0 50390.0 390.5 148.8 157.2 285.1 13.2 0.0492 1.00069 

560.0 0.6252 0.01076 48920.0 53570.0 396.3 153.0 161.4 290.2 13.7 0.0525 1.00067 
580.0 0.6036 0.01038 52030.0 56840.0 402.0 157.0 165.4 295.2 14.1 0.0557 1.00064 
600.0 0.5833 0.01004 55210.0 60190.0 407.7 161.0 169.3 300.1 14.6 0.0591 1.00062 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 763 

Thermophysica! properties of normal butane Continued 

T Density Density E S Sound Vise. 

K mol/dm3 llmol J/mo! 11(mol'K) J!(mol'K) mls W/(m'K) Const. 

0.10 MPa isobar 

134.90a 735.3 12.65 -22600.0 -22600.0 133.8 82.03 109.0 1665.0 2280.0 0.208 2.03888 
160.0 711. 7 12.24 -19720.0 -19710.0 153.4 87.36 116.9 1561.0 1060.0 0.182 1.99792 
200.0 673.9 11.59 -15030.0 -15020.0 179.5 85.55 118.5 1401.0 487.0 0.152 1.93314 
250.0 624.8 10.75 -8885.0 -8875.0 206.9 91.45 128.3 1154.0 257.0 0.127 1.85044 
272.290b 601.4 10.35 -5959.0 -5949.0 218.1 95.55 134.4 1036.0 204.0 0.117 1.81180 
272.290b 2.675 0.04602 14320.0 16490.0 300.5 85.23 95.38 200.0 6.89 0.0137 1.00285 
275.0 2.647 0.04555 14550.0 16750.0 301.5 85.83 95.91 201.2 6.95 0.0139 1.00282 
300.0 2.400 0.04130 16790.0 19210.0 310.0 91.62 101.2 211.2 7.55 0.0164 1.00256 
320.0 2.237 0.03849 18680.0 21280.0 316.7 96.49 105.8 218.7 8.03 0.0186 1.00238 
340.0 2.096 0.03606 20670.0 23440.0 323.3 101.5 110.5 225.8 8.51 0.0208 1.00223 

360.0 1.973 0.03394 227-60.0 25700.0 329.7 106.5 115.4 232.5 9.00 0.0232 1.00210 
380.0 1.864 0.03207 24940.0 28060.0 336.1 111.5 120.3 239.0 9.48 0.0258 1.00199 
400.0 1.767 0.03040 27230.0 30520.0 342.4 116.5 125.2 245.3 9.96 0.0284 1.00188 
420.0 1.680 0.02891 29610.0 33070.0 348.6 121.4 130.1 251.4 10.4 0.0312 1.00179 
440.0 1.602 0.02755 32090.0 35720.0 354.8 126.3 134.9 257.2 10.9 0.0340 1.00171 
460.0 1.530 0.02633 34670.0 38470.0 360.9 131.0 139.6 263.0 11.4 0.0369 1.00163 
480.0 1.465 0.02521 37340.0 41300.0 366.9 135.6 144.2 268.6 11.9 0.0399 1.00156 
500.0 1.405 0.02418 40100.0 44230.0 372.9 140.2 148.7 274.0 12.3 0.0430 1.00150 
520.0 1.350 0.02323 42950.0 47250.0 378.8 144.6 153.1 279.4 12.8 0.0461 1.00144 
540.0 1.300 0.02236 45880.0 50360.0 384.7 148.9 157.3 284.6 13.2 0.0493 1.00139 

560.0 1.253 0.02155 48900.0 53540.0 390.5 153.0 161.5 289.8 13.7 0.0525 1.00134 
580.0 1.209 0.02080 52010.0 56810.0 396.2 157.1 165.5 294.8 14.2 0.0558 1.00129 
600.0 1.168 0.02010 55190.0 60160.0 401.9 161.0 169.4 299.8 14.6 0.0591 1.00125 

0.101325 MPa isobar 

134.90a 735.3 12.65 -22600.0 -22600.0 133.8 82.03 109.0 1665.0 2280.0 0.208 2.03888 
160.0 711.7 12.24 -19720.0 -19710.0 153.4 87.36 116.9 1561.0 1060.0 0.182 1.99792 
200.0 673.9 11.59 -15030.0 -1:'020.0 ]"IY. :, 8:5.:':' 111!.:5 1401.0 487.0 0.1:52 I. 9331~ 
250.0 624.8 10.75 -8885.0 -8875.0 206.9 91.45 128.3 1154.0 257.0 0.127 1.85045 
272.635b 601.1 10.34 -5912.0 -5903.0 218.3 95.62 134.5 1034.0 203.0 0.117 1.81119 
272.635b 2.708 0.04659 14350.0 16520.0 300.5 85.32 95.49 200.1 6.90 0.0137 1.00288 
275.0 2.684 0.04618 14550.0 16750.0 301.4 85.85 95.96 201.1 6.95 0.0139 1.00286 
300.0 2.433 0.04186 16790.0 19210.0 309.9 91.64 101.2 211.2 7.55 0.0164 1.00259 
320.0 2.267 0.03901 18680.0 21280.0 316.6 96.50 105.8 218.7 8.03 0.0186 1.00241 
340.0 2.124 0.03655 20670.0 23440.0 323.2 101.5 110.6 225.7 8.51 0.0208 1.00226 

360.0 1.999 0.03440 22760.0 25700.0 329.6 106.5 115.4 232.5 9.00 0.0232 1.00213 
380.0 1.889 0.03250 24940.0 28060.0 336.0 111 .5 120.4 239.0 9.48 0.0258 1.00201 
400.0 1.791 0.03081 27230.0 30520.0 342.3 116.5 125.3 245.3 9.96 0.0284 1.00191 
420.0 1.703 0.02929 29610.0 33070.0 348.5 121.4 130.1 251.3 10.4 0.0312 1.00181 
440.0 1.623 0.02792 32090.0 35720.0 354.7 126.3 134.9 257.2 10.9 0.0340 1.00173 
4bU.U l.:'~l U.V266/j 346lU.U 384·/U. U 36U./5 131.U J39.6 2fj3.U 11.4 0.03fj9 !.OO16~ 

480.0 1.485 0.02554 37340.0 41300.0 366.8 135.6 144.2 268.6 11.9 0.0399 1.00158 
500.0 1.424 0.02450 40100.0 44230.0 372.8 140.2 148.7 274.0 12.3 0.0430 1.00152 
520.0 1.368 0.02354 42950.0 47250.0 378.7 144.6 153.1 279.4 12.8 0.0461 1.00146 
540.0 1.317 0.02266 45880.0 50350.0 384.6 148.9 157.3 284.6 13.2 0.0493 1.00140 

560.0 1.269 0.02184 48900.0 53540.0 390.4 153.0 161.5 289.8 13.7 0.0525 1.00135 
580.0 1.225 0.02108 52010.0 56810.0 396.1 157.1 165.5 294.8 14.2 0.0558 1.00131 
600.0 1.184 0.02037 55190.0 60160.0 401.8 161.0 169.4 299.7 14.6 0.0591 1.00126 

0.20 MPa isobar 

134.90a 735.3 12.65 -22600.0 -22590.0 133.8 82.04 109.0 1665.0 2280.0 0.208 2.03893 
160.0 711. 7 12.24 -19720.0 -19700.0 153.4 87.36 116.9 1562.0 1060.0 0.182 1.99801 
200.0 674.0 11.60 -15030.0 -15010.0 179.5 85.55 118.5 1401.0 488.0 0.152 1.93326 
250.0 624.9 10.75 -8888.0 -8870.0 206.9 91.45 128.3 1155.0 258.0 0.127 1.85061 
260.0 614.6 10.57 -7593.0 -7574.0 212.0 93.22 130.9 1102.0 232.0 0.122 1.83349 
291.932b 579.11 9.975 -J2/lg .0 -32411.0 227.7 99.57 140.3 929.9 169.0 0.109 1. 77641 
291. 932b 5.123 0.08814 15850.0 18120.0 300.9 90.81 102.3 201.9 7.43 0.0157 1.00546 
295.0 5.064 0.08713 16140.0 18430.0 301.9 91.48 102.8 203.3 7.50 0.0160 1.00540 
320.0 4.589 0.07895 18530.0 21060.0 310.5 97.21 107.6 214.1 8.10 0.0187 1.00489 
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Therrnophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die I. 

K kg/m3 molldm 3 J/mol J/rnol J/(mol'K) J/(mol'K) m/s !-,Pa-s W/(m'K) Const. 

340.0 4.278 0.07360 20540.0 23260.0 317.1 102.0 112.0 222.0 8.58 0.0210 1.00456 

360.0 4.011 0.06901 22640.0 25540.0 323.7 106.9 116.6 229.3 9.05 0.0234 1.00427 
380.0 3.779 0.06502 24840.0 27920.0 330.1 111. 8 121.3 236.3 9.53 0.0259 1. 00403 
400.0 3.574 0.06150 27140.0 30390.0 336.4 116.8 126.0 242.9 10.0 0.0285 1.00381 
420.0 3 392 0.05837 29530,0 32960,0 341.7 121.6 130.7 2~9.3 10.5 0.0313 1.00362 
440.0 3.229 0.05556 32020.0 35620.0 348.9 126.4 135.4 255.5 11.0 0.0341 1.00344 
460.0 3.082 0.05302 34600.0 38380.0 355.0 131.2 140.0 261.4 11.4 0.0370 1.00329 
480.0 2.948 0.05071 37280.0 41220.0 361.1 135.8 144.6 267.2 11.9 0.0400 1.00314 
500.0 2.825 0.04861 40040.0 44160.0 367.0 140.3 149.0 272.8 12.4 0.0431 1.00301 
:;20.0 2.713 0.04666 42900.0 47160.0 373.0 J44.7 1:53.4 J.UL :3 12.8 0.0462 1.0021l9 
540.0 2.610 0.04490 45840.0 50290.0 378.8 148.9 157.6 283.7 13.3 0.0494 1.00278 

560.0 2.514 0.04325 48860.0 53490.0 384.6 153.1 161.7 288.9 13.7 0.0526 1.00268 
580.0 2.425 0.04172 51970.0 56760.0 390.4 157.1 165.7 294.0 14.2 0.0559 1.00259 
600.0 2.343 0.04030 55150.0 60110.0 396.1 161.0 169.6 299.1 14.6 0.0592 1.00250 

0.30 MPa isobar 

134.90a 735.4 12.65 -22600.0 -22580.0 133.8 82.06 109.0 1666.0 2280.0 0.208 2.03898 
160.0 711.8 12.25 -19720.0 -19700.0 153.4 87.36 116.9 1562.0 1060.0 0.182 1.99810 
200.0 674.1 11.60 -15030.0 -15010.0 179.5 85.56 118.5 1402.0 488.0 0.152 1.93337 
250.0 625.0 10.75 -8892.0 -8864.0 206.9 91.46 128.3 1156.0 258.0 0.127 1.85078 
260.0 614.7 1O.:HI -'/!:J9"I.U -7!:Joll.U :ll:.!.U lI3.23 13U.lI 1103.0 232.0 0.122 1.83308 
280.0 593.3 10.21 -4925.0 -4895.0 221.9 97.10 136.6 996.1 190.0 0.114 1.79848 
304.977b 564.6 9.714 -1417.0 -1386.0 233.9 102.4 144.7 858.8 149.0 0.104 1. 75190 
304.977b 7.527 0.1295 16890.0 19200.0 301.4 94.69 107.4 202.0 7.82 0.0172 1.00803 
305.0 7.540 0.1297 16890.0 19200.0 301.4 94.70 107.4 202.0 7.82 0.0172 1.00804 
320.0 7.075 0.1217 18370.0 20830.0 306.6 97.99 109.8 209.2 8.17 0.0188 1.00755 

340.0 6.556 0.1128 20400.0 23060.0 313.3 102.6 113.6 217.9 8.64 0.0211 1.00699 
360.0 6.121 0.1053 22530.0 25380.0 320.0 107.4 117.8 226.0 9.11 0.0235 1.00653 
380.0 5.749 0.09891 24740.0 27780.0 326.4 112.2 122.2 233.4 9.59 0.0260 1.00613 
400.0 5.425 0.09333 27050.0 30270.0 332.8 117.0 126.8 240.5 10.1 0.0287 1.00579 
420.0 5.139 0.08841 29450.0 32850.0 339.1 121. 9 131. 4 247.2 10.5 0.0314 1.00548 
440.0 4.884 0.08403 31950.0 35520.0 345.3 126.6 135.9 253.6 11.0 0.0342 1.00521 
460.0 4.655 0.08010 34540.0 38290.0 351.5 131.3 140.5 259.8 11.5 0.0372 1.00497 
480.0 4.449 0.07654 37220.0 41140.0 357.6 135.9 145.0 265.8 11.9 0.0402 1.00475 
500.0 4.260 0.07330 39990.0 44080.0 363.6 140.4 149.3 271.6 12.4 0.0432 1.00454 
520.0 4.088 0.07033 42850.0 47110.0 369.5 144.7 153.6 277.2 12.9 0.0463 1.00436 

540.0 3.930 0.06761 45790.0 50230.0 375.4 149.0 157.8 282.7 13.3 0.0495 1.00419 
560.0 3.784 0.06510 48820.0 53430.0 381.2 153.1 161.9 288.0 13.8 0.0527 1.00404 
580.0 3.649 0.06278 51930.0 56710.0 387.0 157.2 165.9 293.3 14.2 0.0560 1.00389 
600.0 3.523 0.06062 55110.0 60060.0 392.6 161.1 169.8 298.4 14.7 0.0593 1.00376 

0.40 MPa isobar 

134.90a 735.4 12.65 -22600.0 -22570.0 133.8 82.07 109.0 1666.0 2280.0 0.208 2.03903 
160.0 711.8 12.25 -19720.0 -19690.0 153.3 87.36 116.9 1563.0 1060.0 0.182 1. 99819 
:WU.u 674.1 11.OU -15040.0 -15000.0 17l1,5 85.:\6 Illl.:\ 14U:.!.U 411';I.U U.l!:J:'! 1.lI3349 
250.0 625.1 10.76 -8896.0 -8859.0 206.9 91.46 128.3 1156.0 258.0 0.127 1.85095 
260.0 614.8 10.58 -7601.0 -7563.0 211.9 93.23 130.9 1104.0 232.0 0.122 1.83387 
280.0 593.5 10.21 ·4930.0 -4891- 0 221.8 97.10 136.5 997.1 190.0 0.114 1.79871 
300.0 570.7 9.819 -2138.0 -2098.0 231.5 101.3 142.9 887.6 157.0 0.106 1.76175 
315.047b 552.4 9.504 50.5 92.6 238.6 104.7 148.4 803.5 136.0 ().100 1. 73228 
315.047b 9.925 0.1708 17690.0 20030.0 301.9 97.79 111. 7 201.3 8.13 0.0184 1.01060 
320.0 9.720 0.1672 18190.0 20580.0 303.6 98.83 112.4 203.9 8.24 0.0190 1.01038 

330.0 9.311 0.1602 19220.0 21710.0 307.1 101.0 113.8 208.9 8.~8 0.0201 1.00994 
340.0 8.945 0.1539 20260.0 22860.0 310.5 103.2 115.4 213.7 8.71 0.0212 1.00955 
360.0 8.312 0.1430 22410.0 25200.0 317.2 107.8 119.2 222.4 9.18 0.0237 1.00887 
380.0 7.779 0.1338 24640.0 27630.0 323.8 112.6 123.3 230.5 9.65 0.0262 1.00830 
400.0 7.321 0.1260 26960.0 30140.0 330.2 117.3 127.6 238.0 10.1 0.0288 1.00781 
4.W.O 6.921 U.1191 29:nu.U 3:.!·/3lJ.U j3b.!:J lZ:.l.l 132.U :.!4:l.1 !0.6 0.031:5 1.00739 
440.0 6.568 0.1130 31880.0 35420.0 342.8 126.8 136.5 251.8 11.1 0.0344 1.00701 
460.0 6.252 0.1076 34470.0 38190.0 348.9 131.5 141.0 258.2 11.5 0.0373 1.00667 
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Thermophysical properties of normal butane - Continued 

T Density Density E S Cp Sound Vise. Therm. Die!. 
K kg/m3 mol/dm3 limo! J/mo! J/(mo!'K) J/(mol'K) mls I1 Pa'S W/(m'K) Const. 

480.0 5.968 0.1027 37160.0 41060.0 355.0 136.0 145.4 264.4 12.0 0.0403 1. 00637 
500.0 5.711 0.09825 39940.0 44010.0 361.1 140.5 149.7 270.3 12.4 0.0433 1.00610 

520.0 5.476 0.09421 42800.0 47040.0 367.0 144.8 153.9 276.1 12.9 0.0464 1.00584 
540.0 5.261 0.09051 45740.0 50160.0 372.9 149.1 158.1 281.7 13.4 0.0496 1.00562 
560.0 ~.063 0.08710 48770.0 53370.0 378.7 153.2 162.2 287.2 13.8 0.0528 1.00540 
580.0 4.880 0.08395 51890.0 56650.0 384.5 157.2 166.1 292.5 14.3 0.0561 1.00521 
600.0 4.710 0.08104 55080.0 60010.0 390.2 161.1 170.0 297.7 14.7 0.0594 1.00503 

0.50 MPa isobar 

134.90a 735.4 12.65 -22600.0 -22560.0 133.8 82.09 109.0 1666.0 2290.0 0.208 2.03908 
160.0 711. 9 12.25 -19720.0 -19680.0 153.3 87.37 116.8 1563.0 1060.0 0.182 1.99828 
200.0 674.2 11.60 -15040.0 -15000.0 179.5 85.56 118.5 1403.0 489.0 0.152 1. 93360 
250.0 625.2 10.76 -8900.0 -8853.0 206.8 91.47 128.2 1157.0 258.0 0.127 1. 85112 
260.0 614.9 to.58 -7605.0 -7558.0 211. 9 93.24 130.8 1105.0 232.0 0.123 1.83405 
280.0 593.6 10.21 -4935.0 -4886.0 221. 8 97.11 136.5 998.1 190.0 0.114 1.79894 
300.0 570.9 9.822 -2145.0 -2094.0 231.5 101.3 142.9 888.9 157.0 0.106 1.76204 
323.374b 541.9 9.323 1290.0 1344.0 242.5 106.6 151.6 757.5 126.0 0.0974 1.71551 
323.374b 12.33 0.2122 18360.0 20710.0 302.1 100.1 115.6 200.1 8.40 0.0195 1. .01'1111 
325.0 12.26 0.2109 18520.0 20900.0 302.9 100.7 115.8 201.0 8.44 0.0197 1.01310 

330.0 11.97 0.2060 19050.0 21480.0 304.7 101. 8 116.3 203.8 8.55 0.0202 1.01280 
340.0 11.46 0.1972 20110.0 22640.0 308.2 103.9 117.5 209.1 8.78 0.0214 1.01225 
360.0 10.59 0.1822 22280.0 25020.0 315.0 108.3 120.7 218.8 9.24 0.0238 1.01132 
380.0 9.874 0.1699 24530.0 27470.0 321.6 112.9 124.4 227.5 9.71 0.0263 1.01055 
400.0 9.266 0.1594 26870.0 30000.0 328.1 117.6 128.5 235.4 10.2 0.0290 1.00990 
420.0 8.741 0.1504 29290.0 32620.0 334.5 122.3 132.8 242.9 10.6 0.0317 1.00934 
440.0 8.281 0.1425 31810 .0 35310.0 340.8 127.0 137.1 249.9 11.1 0.0345 1.00885 
460.0 7.873 0.1354 34410.0 38100.0 346.9 131.6 141.4 256.6 11.6 0.0374 1.00841 
480.0 7.507 0.1292 37100.0 40970.0 353.1 136.1 145.8 262.9 12.0 0.0404 1.00802 
500.0 7.177 0.1235 39880.0 43930.0 359.1 140.6 150.0 269.1 12.5 0.0434 1.00766 

520.0 6.877 0.1183 42750.0 46970.0 365.1 144.9 151.2 275.0 12.9 0.0~66 1.00734 
540.0 6.602 0.1136 45700.0 50100.0 371.0 149.2 158.4 280.7 13.4 0.0497 1.00705 
560.0 6.351 0.1093 48730.0 53310.0 376.8 153.3 162.4 286.3 13.8 0.0529 1.00678 
580.0 6.118 0.1053 51850.0 56600.0 382.6 157.3 166.3 291.7 14.3 0.0562 1.00653 
600.0 5.903 0.1016 55040.0 59960.0 388.3 161.2 170.2 297.0 14.7 0.0595 1.00630 

0.60 MPa isobar 

135.00a 735.5 12.65 -22600.0 -22550.0 133.8 82.10 109.0 1667.0 2290.0 0.208 2.03913 
160.0 711.9 12.25 -19730.0 -19680.0 153.3 87.37 116.8 1564.0 1060.0 0.182 1.99837 
200.0 674.3 11.60 -15040.0 -14990.0 179.5 85.57 118.5 1403.0 490.0 0.152 1.93372 
250.0 625.3 10.76 -8904.0 -8848.0 206.8 91.47 128.2 1158.0 259.0 0.127 1.85129 
300.0 571.1 9.825 -2151.0 -2090.0 231.4 101. 3 142.8 890.1 157.0 0.106 1.76232 
320.0 516.5 9.~02 771.1 837.9 1~O.9 10S.8 150.2 778.2 130.0 0.0987 1.7nRII 
330.541~ 532.5 9.161 2378.0 2443.0 245.8 108.3 154.6 717.7 118.0 0.0947 1.70063 
330.541 14.76 0.2540 18930.0 21290.0 302.8 102.7 119.2 198.7 8.65 0.0205 1.01580 
335.0 14.46 0.2488 19410.0 21820.0 304.4 103.6 119.5 201.4 8.75 0.0210 1.01547 
340.0 14.12 0.2430 19950.0 22420.0 306.2 104.6 119.9 204.3 8.86 0.0216 1.01511 

350.0 13.51 0.2325 21040.0 23620.0 309.7 106.7 121.0 209.8 9.08 0.0227 1.01445 
360.0 12.97 0.2231 22150.0 24840.0 313.1 108.9 122.3 214.9 9.31 0.0240 1.01387 
380.0 12.04 0.2071 24420.0 27320.0 319.8 113.3 125.7 224.3 9.77 0.0265 1.01287 
400.0 11.26 0.1938 26770.0 29870.0 326.3 117.9 129.5 232.8 10.2 0.0291 1.01204 
420.0 10.60 0.1824 29210.0 32500.0 332.8 122.6 133.5 240.6 10.7 0.0318 1.01133 
440.0 10.03 0.1725 31730.0 35210.0 339.1 127.2 137.7 248.0 11.2 0.0346 1.01072 
450.0 9.764 0.1680 33030.0 36600.0 342.2 129.5 139.8 251.5 11.4 0.0361 1.01044 
460.0 9.518 0.1638 34340.0 38010.0 345.3 131. 8 142.0 254.9 11.6 0.0375 1.01017 
480.0 9.066 0.1560 37040.0 40890.0 351.4 136.3 146.2 261.5 12.1 0.0405 1.00969 
500.0 8.659 0.1490 39830.0 43850.0 357.5 140.7 150.4 267.8 12.5 0.0436 1.00925 

520.0 8.291 0.1426 42700.0 46900.0 363.5 145.0 154.6 273.9 13.0 0.0467 1.00886 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 



766 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mol J/mol J/(mo!'K) J/(mo!'K) mls p.Pa-s W/(m'K) Const. 

540..0. 7.955 0.1369 45650.0 500.40.0. 369.4 149.2 158.6 279.8 13.4 0.0498 1.0.0850 
560..0. 7.648 0.1316 48690.0. 53250.0. 375.2 153.3 162.6 285.4 13.9 0.053.1 1.00817 
580..0 7.365 0.1267 51800.0 56540.0 381.0 157.3 166.5 291.0 14.3 0.0563 1.00787 
600..0 7.103 0..1222 55000.0 59910.0 386.7 161.2 170.3 296.3 14.8 0.0596 1.00759 

0.80 MPa isobar 

135.0Da 735.5 12.65 -2260.0..0. -22540..0 133.8 82.13 109.1 1667.0 2290.0. 0.208 2.03923 
160.0. 712.1 12.25 -19730..0 -19660.0 153.3 87.37 116.8 1564.0 10.70..0 0..182 1.99854 
20.0..0. 674.4 11.60 -150.50..0. 14980..0. 179.4 85.58 118.5 140.4.0. 491.0. 0..152 1.')33% 
250..0 625.5 10..76 -8911.0 -8837.0 206.8 91.48 128.2 1159.0 259.0 0.127 1.85163 
300..0 571.5 9.832 -2163.0. -20.82.0. 231. 4 101.3 142.7 892.5 158.0 0.107 1.76288 
320..0 547.0 9.410 758.1 843.2 240..8 10.5.8 150..0 781.2 131.0 0..0989 1.72361 
340.0. 519.6 8.940. 3839.0 3929.0 250.2 110.6 158.9 665.8 10.8.0 0..0913 1.680.44 
342.565b 515.9 8.875 4247.0. 4338.0. 251.4 111. 2 160..2 650..6 10.5.0 0..0.90.3 1. 67452 
342. 565b 19.72 0..3392 19880..0. 22240..0. 30.3.6 10.6.6 126.0. 195.3 9.0.8 0..0.222 1.0.2114 
345.0 19.48 0..3351 20.160..0. 22550..0. 304.5 10.7.1 126.0. 197.0 9.13 0..0.225 1.0.20.88 

'1<;0.0 1!L9R 03'65 '.0730.0 231 RO.O 306.3 108.0 1259 200.3 9 2& 0.0231 . 1.02034 
360.0 18.0.8 0..3111 21870..0 24440..0. 30.9.9 110.0. 126.4 20.6.6 9.46 0.0243 1.0.1938 
370..0. 17.30. 0..2977 23020..0 25710.0 313.4 112.1 127.3 212.3 9.68 0..0.255 1.0.1854 
380.0 16.61 0..2858 24190..0. 26980.0 316.8 114.2 128.5 217.6 9.90. 0.0.268 1.0.1780 
40.0.0. 15.43 0..2655 26570..0 29580.0. 323.4 118.6 131.6 227.3 10.4 0..0294 1.01653 
420..0. 14.43 0..2487 290.30..0. 322.50..0. 329.9 123.1 133.2 236.0. 10..8 0..0.321 1.0.1547 
440.0. 13.61 0.2342 31580.0. 34990.0 336.3 127.6 139.0 244.0. 11.3 0.0349 1.01457 
450.0 13.24 0.2278 32880.0 36390.0 339.5 129.9 141.0 247.8 11.5 0.0364 1.01417 
460.0 12.89 0..2217 34210.0 37810.0 342.6 132.1 143.0 251.5 11. 7 0.0.378 1.01379 
470.0. 12.56 0..2160. 35550..0 39250..0 345.7 134.3 145.1 255.1 11.9 0..0393 1.01344 

480.0. 12.25 0.210.7 36920..0. 40.710..0. 348.8 136.5 147.1 258.5 12.2 0..0.408 1.0.1310 
500.0 11.67 0.200.8 39710.0 43700.0 354.9 140.9 151.2 265.2 12.6 0.0438 1.01249 
520.0 11.16 0.1920 42590.0 46760.0 360..9 145.2 155.2 271.6 13.1 0.0469 1.0.1194 
540..0. 10.69 0..1840 45560.0 49900.0 366.8 149.4 159.2 277 .8 13.5 0..0501 1.01144 
560.0. 10.27 0. .1767 48600..0 53130.0 372.7 153.5 163.1 283.7 14.0. 0..0.533 1.0.10.98 
580.0 9.880 0.1700 51720.0 56430.0. 378.4 157.5 167.0. 289.4 14.4 0.0565 1.01057 
60.0..0 9.522 0. .1638 54920..0 59810.0 384.2 161. 3 170..7 295.0. 14.8 0.0598 1.0.1018 

1.00 MPa isobar 

135.00a 735.6 12.66 -2260.0.0 -22520.0. 133.8 82.17 10.9.1 1668.0 2290.0 0.208 2.03933 
160.0 712.2 12.25 -19730.0 -19650.0. 153.3 87.37 116.8 1565.0 1070..0. 0.182 1.99872 
200.0 674.6 11.61 -150.50.0 -14960.0. 179.4 85.58 118.4 140.5.0. 492.0 0.153 1. 93417 
250..0 625.8 10..77 -8919.0 -8826.0 206.8 91.49 128.1 1161.0 260..0. 0..127 1. 85197 
300.0 571. 8 9.838 -2176.0 ·2074.0 231.4 101.3 142.6 894.9 158.0 0.107 1.76345 
320.0 547.4 9.418 742.3 848.5 240.8 10.5.8 149.8 784.2 131.0. 0..0991 1.72434 
340..0 520..3 8.951 3818.0. 3930.0. 250..1 110.6 158.6 669.6 108.0 0..0.915 1.68144 
352.543b 501.1 8.621 5845.0 5961.0 256.0 113.7 165.6 594.4 95.3 0..0.867 1. 65157 
352.543b 24.83 0.4272 20670.0 230.10..0 304.3 110.0 132.6 191.4 9.48 0..0.238 1.02669 
355.0 24.48 0.4212 20.960.0 23330.0. 305.3 110.4 132.3 193.4 9.53 0.0.241 1.02631 

360..0 23.80 0.4095 21550.0. 23990..0. 307.1 111. 3 131. 8 197.1 9.63 0..0.247 1.02557 
370.0 22.61 0.3889 22740.0 25310.0. 310..7 113.1 131.6 204.1 9.84 0.0259 1.02427 
380..0 21. 57 0.3712 23930.0 26630.0 314.2 115.1 132.0 210.3 10.0 0.0271 1.02316 
390.0. 20..67 0.3557 25140.0. 27950..0. 317.7 117.2 132.9 216.1 10.3 0.0284 1.02218 
40.0..0. 19.87 0.3419 26360..0. 29290..0. 321.0 119.3 134.1 221.4 10.5 0.0297 1.02132 
420..0 18.50 0.3182 28850.0. 3200.0.0 327.6 123.6 137.0 231.2 10.9 0.0324 1.0.1983 
440..0 17.35 0.2985 31420.0 34770..0. 334.1 128.0 140..5 239.9 11.4 0.0352 1.01860 
450.0. 16.84 0.2897 32730.0 36180.0 337.3 130.2 142.3 244.1 11.6 0.0366 1.01805 
460..0. 16.37 0.2816 340.60.0 37620.0 340.4 132.4 144.2 248.0 11.8 0.0381 1. 01754 
470.0 15.93 0..2740. 35420..0 390.70..0 343.5 134.6 146.1 251.8 12.0. 0.0396 1.0170.7 

480.0 15.51 0.2669 36790..0. 40.540.0 346.6 136.8 148.0. 255.6 12.3 0..0410 1.01662 
500.0 14.76 0.2539 3960.0..0 43540.0 352.8 141.1 151. 9 262.6 12.7 0.0441 1.01581 
520.0 14.09 0..2423 42490.0 46620.0 358.8 145.4 155.9 269.4 13.2 0.0472 1.0.1509 
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Thermophysical properties of normal butane Continued 

T Density E S Therm. 

K kg/m3 mol/dm3 limo! J/mo! J/(mo!'K) J/(mol'K) mls j.LPa-s W/(m'K) Canst. 

540.0 13.48 0.2319 45460.0 49770.0 364.8 149.5 159.8 275.8 13.6 0.0503 1.01443 
560.0 12.93 0.2225 48510.0 53010.0 370.6 153.6 163.6 281.9 14.0 0.0535 1.01384 
580.0 12.43 0.2138 51640.0 56320.0 376.4 157.6 167.4 287.9 14.5 0.0567 1.01331 
600.0 11.97 0.2059 54840.0 59700.0 382.2 161.4 171.1 293.6 14.9 0.0600 1.01281 

1.20 MPa isobar 

135.lOa 735.7 12.66 -22600.0 -22500.0 133.8 82.20 109.1 1669.0 2290.0 0.208 2.03942 
160.0 712.3 12.25 -19740.0 -19640.0 153.3 87.38 116.8 1566.0 1070.0 0.182 1.99890 
200.0 674.7 11.61 -15060.0 -14950.0 179.4 85.59 118.4 1406.0 492.0 0.153 1.93440 
250.0 626.0 10.17 8926.0 8815.0 206.7 91.51 128.1 1162.0 260.0 0,127 1.85230 
300.0 572.2 9.844 -2188.0 -2066.0 231.3 101.3 142.5 897.2 159.0 0.107 1.76400 
320.0 547.9 9.426 726.6 853.9 240.7 105.8 149.7 787.1 132.0 0.0992 1.72507 
340.0 520.9 8.962 3797.0 3931.0 250.1 110.6 158.4 673.4 109.0 0.0917 1.68243 
350.0 505.9 8.704 5402.0 5540.0 254.7 113.1 163.7 614.3 98.4 0.0879 1.65906 
361.148b 487.5 8.387 7261.0 7404.0 260.0 116.0 171.0 545.6 87.3 0.0837 1.63060 
361.14Sb 30.15 0.5187 21330.0 23650.0 304.9 113.0 139.3 187.2 9.S5 0.0253 1.03247 
365.0 29.41 0.5060 21810.0 24180.0 306.4 113.6 138.2 190.6 9.92 0.0257 1.03167 

370 0 ?8 S<1 0<1910 77<1'.0.0 ?<1R70.0 '101'1..1 11<1.<1 117.'1 194.R 10.0 0.0263 1.03072 
380.0 27.03 0.4650 23660.0 26240.0 311.9 116.1 136.5 202.3 10.2 0.0275 1.02907 
390.0 25.74 0.4428 24890.0 27600.0 315.5 118.0 136.5 209.0 10.4 0.0288 1.02768 
400.0 24.62 0.4236 26130.0 28970.0 318.9 120.0 137.0 215.2 10.6 0.0301 1.02647 
420.0 22.76 0.3916 28660.0 31730.0 325.7 124.2 139.1 226.1 11.0 0.0327 1.02445 
440.0 21.24 0.3655 31250.0 34540.0 332.2 128.5 142.1 235.7 11.5 0.0355 1.02281 
450.0 20.58 0.3541 325S0.0 35970.0 335.4 130.6 143.7 240.2 11.7 0.0369 1.02209 
460.0 19.97 0.3436 33920.0 37410.0 33S.6 132.8 145.4 244.5 11. 9 0.0384 1.02143 
470.0 19.40 0.3338 35280.0 38880.0 341.7 134.9 147.2 248.5 12.1 0.0398 1.02082 

480.0 18.87 0.3247 36660.0 40360.0 344.9 137.1 149.0 252.5 12.4 0.0413 1.02025 
490.0 18.38 0.3162 38060.0 41860.0 347.9 139.2 150.9 256.3 12.6 0.0428 1.01972 
500.0 17.92 0.3083 39480.0 43370.0 351.0 141.4 152.8 260.0 12.8 0.0443 1.01922 
520.0 17.07 0.2937 42380.0 46470.0 357.1 145.6 156.6 267.1 13.2 0.0474 1.01831 
540.0 16.31 0.2807 45360.0 49640.0 363.1 149.7 160.4 273.8 13.7 0.0505 1.01749 
560.0 15.63 0.2689 48420.0 52880.0 369.0 153.7 164.1 280.2 14.1 0.0537 1.01675 
580.0 15.01 0.2582 51550.0 56200.0 374.8 157.7 167.8 286.3 14.5 0.0570 1.01608 
600.0 14.44 0.2484 54770.0 59600.0 380.5 161.5 171.5 292.3 15.0 0.0602 1.01547 

1.40 MPa isobar 

135.lOa 735.7 12.66 -22600.0 -22490.0 133.8 82.23 109.2 1669.0 2290.0 0.208 2.03952 
160.0 712.4 12.26 -19740.0 -19620.0 153.2 87.38 116.8 1567.0 1070.0 0.182 1.99907 
200.0 674.8 11.61 -15060.0 -14940.0 179.4 85.60 118.4 140S.0 493.0 0.153 1.93463 
250.0 626.2 10.77 -8934.0 -8804.0 206.7 91.52 128.1 1164.0 261.0 0.127 1.85264 
300.0 572.5 9.850 -2200.0 -2058.0 231.3 101. 4 142.4 899.6 159.0 0.107 1.76456 
320.0 548.3 9.434 711.0 859.4 240.7 105.S 149.5 790.0 132.0 0.0994 1.72578 
340.0 521.5 8.973 3776.0 3932.0 250.0 110.6 158.1 677.1 109.0 0.0919 1.68341 
360.0 490.5 8.438 7036.0 7202.0 259.3 115.6 169.6 557.9 89.0 0.0844 1.63514 
368.758b 474.6 8.166 8546.0 8717.0 263.5 118.0 176.7 502.1 80.6 0.0811 1.61095 
368.758b 35.70 0.6142 21900.0 24180.0 305.4 115.7 146.2 \82.8 10.2 0.0266 1.03854 
370.0 35.38 0.6086 22060.0 24360.0 305.9 115.8 145.6 184.1 10.2 0.0268 1.03818 

380.0 33.12 0.5699 23350.0 25800.0 309.8 117.3 142.4 193.3 10.4 0.0280 1.03572 
390.0 31.29 0.5384 24620.0 27220.0 313.4 119.0 141.0 201.3 10.6 0.0292 1.03373 
400.0 29.76 0.5120 25890.0 28630.0 317.0 120.8 140.6 208.4 10.8 0.0305 1.03205 
410.0 28.44 0.4892 27170.0 30030.0 320.5 122.8 140.8 214.8 11.0 0.0318 1.03062 
420.0 27.28 0.4693 28460.0 31440.0 323.9 124.8 141.6 220.7 11.2 0.0331 1.02935 
440.0 25.32 0.4356 31080.0 34300.0 330.5 128.9 143.8 231.3 11.6 0~0358 1.02723 
450.0 24.47 0.4211 32420.0 35740.0 333.8 131.0 145.3 236.2 11.8 0.0372 1.02631 
460.0 23.70 0.4078 33770.0 37200.0 337.0 133.1 146.8 240.8 12.0 0.0387 1.02548 
470.0 '-'.99 o 3956 351<10.0 38680.0 3<10.1 135 3 148.<1 2<15.2 12.2 0.0401 1.02<171 

480.0 22.34 0.3843 36530.0 40170.0 343.3 137.4 150.1 249.4 12.5 0.0416 1.02400 
490.0 21.73 0.3738 37940.0 41680.0 346.4 139.5 151.9 253.4 12.7 0.0431 1.02334 
500.0 21.16 0.3640 39360.0 43210.0 349.5 141.6 153.7 257.3 12.9 0.0446 1.02272 
510.0 20.62 0.3548 40810.0 44760.0 352.5 143.7 155.5 261.1 13.1 0.0461 1.02214 
520.0 20.12 0.3461 42270.0 46320.0 355.6 145.8 157.3 264.8 13.3 0.0477 1.02160 
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/I." B. A. YOUNGLOVE AND J. F. ELY 

Therrnophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. DieL 

K kg/m 3 mOl/dm3 Jfmol Jfmal Jf(mal'K) J/(mal'K) mls /iPa'S Wf(m'K) Const. 

540.0 19.20 0.3303 45260.0 49500.0 361.6 149.9 161.0 271. B 13.8 G.OSOS 1.02060 
560.0 18.37 0.3160 48330.0 52760.0 367.5 153.9 164.7 278.4 14.2 0.0540 1.01971 
580.0 17.62 0.3032 51470.0 56090.0 373.4 157.8 168.3 284.8 14.6 0.0572 1.01890 
600.0 16.94 0.2914 54690.0 59490.0 379.1 161.6 171.9 290.9 15. J 0.0605 1.01817 

1.60 MPa isobar 

135.10a 735.8 12.66 -22600.0 -22470.0 133.8 82.2E 109.2 1670.0 2300.0 0.208 2.03962 
160.0 712.5 12.26 -19740.0 -19610.0 153.2 87.38 116.8 1568.0 1070.0 0.182 1.99925 
200.0 675.0 11.61 -15060.0 -14930.0 179.3 85.61 118.4 1409.0 494.0 0.153 1.93485 
250.0 626.~ 10.78 8941.0 8792.0 206.7 91.53 128.0 1165.0 261.0 0.127 1. 85297 
300.0 572.8 9.S56 -2213.0 -2050.0 231.2 101.4 142.3 902.0 160.0 0.101 1. 76511 
320.0 548.8 9.442 695.5 865.0 240.6 105.8 149.4 792.9 133.0 0.0995 1.72649 
340.0 522.2 8.984 3756.0 3934.0 249.9 110.6 157.8 680.8 110.0 0.0921 1.68438 
360.0 491.4 8.454 7007.0 7196.0 259.3 115.6 169.1 562.9 89.6 0.0846 1.63657 
370.0 473.5 8.146 8728.0 8925.0 264.0 118.3 177 .0 499.9 80.0 O.OB09 1.60916 
375.605b 462.2 7.953 9731.0 9932.0 266.7 119.9 182.7 462.4 74.7 0.0787 1. 59217 
375.605b 41.53 0.7145 22400.0 24640.0 305.9 118.2 153.8 178 .1 10.5 0.0280 1.04494 
380.0 40.13 0.6904 22990.0 25310.0 307.6 118.7 150.9 183.0 10.6 0.0285 1.04340 

390.0 37.49 0.6450 24320.0 26800.0 311.5 120.1 146.9 192.8 10.8 0.0296 1.04051 
400.0 35.37 0.6086 25630.0 28260.0 315.2 121. 7 145.0 201.1 10.9 0.0309 1.03819 
410.0 33.60 0.5781 26940.0 29700.0 318.8 123.5 144.4 208.5 11.1 0.0322 1.03626 
420.0 32.09 0.5521 28250.0 31150.0 322.2 125.4 144.4 215.1 11.3 0.0335 1.03460 
430.0 30.76 0.529:'1 29570.0 32590.0 325.6 127.4 14.5.0 221. 2 11.5 0.0348 1.03316 
440.0 29.59 0.5091 30900.0 34050.0 329.0 129.4 145.8 226.8 11.7 0.0362 1.03188 
450.0 28.54 0.4909 32250.0 35510.0 332.3 131.5 147.0 232.1 11.9 0.0376 1.03073 
460.0 27.58 0.4745 33610.0 36990.0 335.5 133.5 148.3 237.0 12.1 0.0390 1.02969 

470.0 26.71 0.4595 34990.0 38480.0 338.7 135.6 149.8 241.7 12.4 0.0404 1.02874 
480.0 25.91 0.4457 36390.0 39980.0 341.9 137.7 151.3 246.2 12.6 0.0419 1.02787 
490.0 25.16 0.4329 37810.0 41500.0 345.0 139.8 152.9 250.5 12. g 0.0434 1.02707 
500.0 24.47 0.4211 39240.0 43040.0 348.1 141.8 154.6 254.6 13.0 0.0449 1.02632 
510.0 23.83 0.4100 40690.0 44600.0 351.2 143.9 156.3 258.6 13.2 0.0464 1.02562 
520.0 23.23 0.3997 42160.0 46170.0 354.3 146.0 158.1 262.4 13.4 0.0479 1.02497 
540.0 22.13 0.3808 45160.0 49360.0 360.3 150.0 161.6 269.8 13.S 0.0510 1.02378 
560.0 21.15 0.3639 48240.0 52630.0 366.2 154.0 165.2 276.7 14.3 0.0542 1.02272 
580.0 20.27 0.3487 51380.0 55970.0 372.1 157.9 168.8 283.3 14.7 0.0574 1.02177 
600.0 19.47 0.3349 54610.0 59380.0 377.9 161.7 172.3 289.6 15.1 0.0607 1.02090 

1.80 MFa isobar 

135.20a 735.8 12.66 -22600.0 -22450.0 133.8 82.29 109.2 1671.0 2300.0 0.208 2.03972 
160.0 712.6 12.26 -19750.0 -19600.0 153.2 87.38 116.8 1569.0 1080.0 0.182 1. 99943 
200.0 675.1 11. 61 -15070.0 -14910.0 179.3 85.61 118.4 1410.0 495.0 0.153 1. 93508 
250.0 626.6 10.78 -8948.0 -8781.0 206.7 91.54 128.0 1167.0 262.0 0.127 1.85330 
300.0 573.2 9.861 -2225.0 -2042.0 231.2 101.4 142.2 904.3 160.0 0.107 1.76566 
320.0 549.2 9.449 680.2 870.7 240.6 105.8 149.2 795.8 133.0 0.0997 1.72720 
340.0 522.8 8.994 3736.0 3936.0 249.9 110.6 157.6 684.4 110.0 0.0923 1.68533 
360.0 492.3 8.470 6978.0 7191.0 259.2 115.6 168.6 567.7 90.1 0.0849 1.63797 
370.0 474.6 8.166 8692.0 8913.0 263.9 118.3 176.2 505.7 80.7 0.0812 1.61095 
380.0 <15<1.3 7.816 10490.0 10'20.0 268.' 121.2 186.8 43~'- 0 71.2 0.0773 1.58023 

381. 846 b 450.1 7.744 10840.0 11070.0 269.6 121.7 189.4 425.8 69.5 0.0766 1.57395 
381. 846b 47.69 0.8205 22840.0 25030.0 306.2 120.5 162.3 173.3 10.9 0.0293 1.05174 
385.0 46.38 0.7980 23280.0 25540.0 307.5 120.8 159.1 177.3 10.9 0.0296 1.05029 
390.0 44.57 0.7667 23980.0 26320.0 309.5 121.4 155.3 183.1 11.0 0.0302 1.04829 
400.0 41.60 0.7157 25340.0 27850.0 313.4 122.7 150.9 193.1 11.1 0.0314 1.04502 
410.0 39.23 0.6749 26680.0 29350.0 317.1 124.4 148.7 201.6 11.3 0.0326 1.04242 
420.0 37.25 0.6409 28020.0 30830.0 320.7 126.1 147.8 209.1 11.5 0.0339 1.04025 
430.0 35.56 0.6118 29360.0 32310.0 324.2 128.0 147.7 215.9 11.7 0.0352 1.03840 
440.0 34.09 0.5865 30720.0 33780.0 327.6 129.9 148.1 222.1 11.9 0.0365 1.03679 
450.0 32.79 0.5641 32080.0 35270.0 330.9 131. 9 148.9 227.8 12.1 0.0379 1.03537 

460.0 31.62 0.5439 33450.0 36760.0 334.2 133.9 149.9 233.2 12.3 0.0393 1.03409 
470.0 30.56 0.5257 34850.0 38270.0 337.4 135.9 151.2 238.2 12.5 0.0407 1.03294 
480.0 29.59 0.5091 36250.0 39790.0 340.6 138.0 152.6 243.0 12.7 0.0422 1.03188 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 769 

Thermophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 mol/dm3 J/mo! J/mo! J/(mol'K) J/(mo!'K) mls I1 Pa'S W/(m'K) Const. 

490.0 28.70 0.4938 37680.0 41320.0 343.8 140.0 154.0 247.5 12.9 0.0437 1.03092 
500.0 27.88 0.4797 39120.0 42870.0 346.9 142.1 155.6 251.9 13.1 0.0452 1.03003 
510.0 27.12 0.4666 40580.0 44430.0 350.0 144.1 157.2 256.1 13.3 0.0467 1.02920 
520.0 26.41 0.4544 42050.0 46010.0 353.1 146.2 158.9 260.1 13.5 0.0482 1.02843 
530.0 25.74 0.4429 43550.0 47610.0 356.1 148.2 160.6 264.0 13.7 0.0497 1.02770 
540.0 25.12 0.4322 45060.0 49230.0 359.1 150.2 162.3 267.7 13.9 0.0513 1.02703 
560.0 23.97 0.4125 48140.0 52510.0 .3G5.1 154.1 165.8 274.9 14.4 0.0544 1.02578 

580.0 22.95 0.3948 51300.0 55860.0 371.0 158.0 169.3 281. 7 14.8 0.0576 1.02467 
600.0 22.02 0.3789 54530.0 59280.0 376.8 161. 8 172.7 288.2 15.2 0.0609 1.02367 

2.00 MPa isobar 

135.20a 735.9 12.66 -22600.0 -22440.0 133.8 82.32 109.2 1671.0 2300.0 0.208 2.03982 
160.0 712.7 12.26 -19750.0 -19590.0 153.2 87.39 116.8 1570.0 1080.0 0.182 1.99960 
200.0 675.2 11.62 -15070.0 -14900.0 179.3 85.62 118.4 1411.0 496.0 0.153 1.93531 
250.0 626.8 10.78 -8956.0 -8770.0 206.6 91.55 128.0 1168.0 262.0 0.127 1.85364 
300.0 573.5 9.867 -2237.0 -2034.0 231.1 101.4 142.1 906.6 160.0 0.107 1.76620 
320.0 549.7 9.457 665.0 876.5 240.5 105.8 149.1 798.7 133.0 0.0999 1.72790 
J4U.U :>:tJ.4 9.UU~ 3710.0 .39.38.0 Z49.8 110.5 157.3 6811.0 111.0 0.0925 1.68627 
360.0 493.2 8.485 6950.0 7186.0 259.1 115.6 168.1 572.5 90.7 0.0851 1.63934 
370.0 475.8 8.186 8657.0 8902.0 263.8 118.2 175.4 511.4 81.3 0.0815 1.61270 
380.0 455.9 7.843 10450.0 10700.0 268.6 121.1 185.5 446.0 72.0 0.0777 1.58258 

385.0 444.5 7.648 11390.0 11650.0 271.1 122.6 192.5 410.9 67.2 0.0757 1.56558 
387.590b 438.1 7.537 11890.0 12150.0 272.4 123.4 197.1 391.6 64.7 0.0747 1.55602 
387.590b 54.25 0.9333 23220.0 25360.0 306.5 122.7 172 .1 168.3 11.3 0.0306 1.05901 
390.0 52.96 0.9111 23570.0 25770.0 307.5 122.8 168.4 171. 8 11.3 0.0309 1.05758 
395.0 50.62 0.8710 24300.0 26600.0 309.6 123.3 162.7 178.3 11 3 0.03U 1.05.!99 
400.0 48.65 0.8370 25010.0 27400.0 311.6 123.9 158.8 184.1 11.4 0.0319 1.05280 

'4 
4:.tU.U 4:.t.1:I4 U.·/j·/U :tn1:\u.u JU4YU.U JIY.,! l:to.Y 1;)1.Y :.tu:.t.!S 11. I U.U.S4J l.\.. 
430.0 40.69 0.7000 29150.0 32000.0 322.7 128.6 150.9 210.3 11.8 0.0356 1.044\... 
435.0 39.73 0.6836 29830.0 32760.0 324.5 129.5 150.7 213.8 11.9 0.0363 1.04298 

440.0 38.85 0.6684 30520.0 33510.0 326.2 130.5 150.7 217.2 12.0 0.0369 1.04201 
450.0 37.24 0.6408 31900.0 35020.0 329.6 132.4 151.0 223.4 12.2 0.0383 1.04025 
460.0 35.82 0.6163 33290.0 36530.0 332.9 134.3 151. 8 229.2 12.4 0.0397 1.03870 
470.0 34.55 0.5944 34690.0 38060.0 336.2 136.3 152.7 234.6 12.6 0.0411 1.03730 
480.0 33.40 0.5746 36110.0 39590.0 339.4 138.3 153.9 239.7 12.8 0.0425 1.03604 
490.0 32.35 0.5565 37540.0 41130.0 342.6 140.3 155.2 244.5 13.0 0.0440 1.03490 
500.0 31.38 0.5399 38990.0 42690.0 345.8 142.3 156.7 249.1 13.2 0.0454 1.03384 
510.0 30.49 0.52,j5 40450.0 44270.0 348.9 144.,j 158.2 253.5 13.4 0.0469 1.03287 
520.0 29.66 0.5103 41940.0 45860.0 352.0 146.4 159.7 257.7 13.6 0.0485 1.03197 
530.0 28.89 0.4970 43440.0 47460.0 355.0 148.4 161.4 261. 8 13.8 0.0500 1.03112 

540.0 28.16 0.4845 44960.0 49080.0 358.1 150.4 163.0 265.7 14.0 0.0515 1.03034 
560.0 26.84 0.4618 48050.0 52380.0 364.0 154.3 166.4 273.2 14.4 0.0547 1.02890 
580.0 25.67 0.4416 51210.0 55740.0 369.9 158.1 169.8 280.2 14.9 0.0579 1.02762 
600.0 24.61 0.4233 54440.0 59170.0 375.8 161.9 173.2 286.9 15.3 0.0611 1.02647 

2.50 MPa isobar 

135.30a 736.1 12.66 -22590.0 -22400.0 133.8 82.39 109.3 1673.0 2310.0 0.208 2.04006 
160.0 713.0 12.27 -19760.0 -19550.0 153.1 87.39 116.8 1572.0 1080.0 0.182 2.00004 
200.0 675.6 11.62 -15090.0 -14870.0 179.2 85.64 118.3 1413.0 498.0 0.153 1.9'3587 
250.0 627.3 10.79 -8974.0 -8742.0 206.5 91.57 127.9 1172.0 264.0 0.128 1.85446 
300.0 574.4 9.882 -2267.0 -2014.0 231.0 101.4 141.9 912.3 162.0 0.108 1.76755 
320.0 550.8 9.476 627.4 891.3 240.4 105.8 148.7 805.7 135.0 0.100 1.72962 
340.0 524.9 9.030 3667.0 3943.0 249.7 110.5 156.7 696.9 112.0 0.0929 1.68858 
360.0 49:5.4 8.'23 6662.0 7J7'.0 2'5.9 iI'.5 167.0 '84. I 92.0 0.06:57 1.64267 
370.0 478.5 8.233 8574.0 8877.0 263.6 118.2 173.7 525.0 82.8 0.0822 1.61687 
380.0 459.6 7.907 10340.0 10660.0 268.3 120.9 182.6 462.7 73.7 0.0785 1.58811 

390.0 437.2 7.522 12210.0 12540.0 273.2 123.9 196.0 394.8 64.5 0.0747 1.55465 
395.0 423.9 7.293 13200.0 13550.0 275.8 125.6 206.5 357.3 59.7 0.0727 1.53503 
400.0 408.2 7.023 14260.0 14620.0 278.5 127.4 223.0 315.4 54.5 0.0705 1.51210 
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no B. A. YOUNGLOVE AND J. F. ELY 

Thermophysica! properties of norma! butane Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K mo!/dm3 limo! limo] J/(mo!'K) Jl(mol'K) m/s W/(m'K) Const. 

!gg:;::~ 407.4 7.008 14320.0 14670.0 278.6 127.5 224.1 313.1 54.3 0.0703 1. 51084 
n.QR 1 . ?~!'; 13940 0 15930.0 306.7 127.8 206.9 15~.9 12.2 0.0344 1.08001 

405.0 68.48 1.178 24750.0 26870.0 309.1 127.8 189.4 164.0 12.2 0.0346 1.07494 
410.0 64.83 1.115 25540.0 27790.0 311.3 128.1 178.9 171.9 12.2 0.0349 1.07084 
415.0 61. 88 1.065 26310.0 28660.0 313.4 128.5 172.2 178.6 12.2 0.0354 1.06753 
420.0 59.39 1.022 27060.0 29510.0 315.5 129.1 167.6 184.7 12.2 0.0360 1.06475 
425.0 57.24 0.9848 27800.0 30340.0 317.4 129.7 164.4 190 .1 12.3 0.0388 1.06236 

430.0 55.35 0.9523 28530.0 31160.0 319.3 130.4 162.1 195.1 12.3 0.0370 1.06026 
435.0 53.67 0.9233 29250.0 31960.0 321.2 131.1 160.4 199.7 12.4 0.0375 1.05838 
440.0 52.15 0.8971 29970.0 32760.0 323.0 131.9 159.2 204.0 12.5 0.0181 1.05670 
445.0 50.76 0.8733 30690.0 33550.0 324.8 132.8 158.~ 208.0 12.5 0.0387 1.05516 
450.0 49.49 0.8515 31410.0 34340.0 326.6 133.6 157.7 211.8 12.6 0.0393 1.05375 
455.0 48.32 0.8313 32120.0 35130.0 328.3 134.5 157.4 215.4 12.7 0.0399 1.05246 
460.0 47.23 0.8125 32840.0 35920.0 330.0 135.4 157.2 218.9 12.8 0.0406 1.05125 
470.0 45.26 0.7787 34280.0 37490.0 333.4 137.2 LH.3 22~.4 12.9 Q.Q4.W 1 .049Q~ 
480.0 43.52 0.7488 35730.0 39070.0 336.7 139.1 157.8 231.3 13.1 0.0433 1.04717 
490.0 41.97 0.7221 37190.0 40650.0 340.0 141.0 158.6 236.9 13.3 0.0448 1.04545 

500.0 40.56 0.6979 38660.0 42240.0 343.2 143.0 159.6 242.2 13.5 0.0462 1.04391 
510.0 39.28 0.6759 40140.0 43840.0 346.4 144.9 160.8 247.1 13.7 0.0477 1.04250 
520.0 38.11 0.6557 41640.0 45460.0 349.5 146.9 162.1 251.9 13.9 0.0492 1.04122 
530.0 37.03 0.6370 43160.0 47080.0 352.6 148.8 163.4 256.4 14.1 0.0507 1.04003 
540.0 36.02 0.6197 44690.0 48720.0 355.7 150.8 164.9 260.7 14.3 0.0522 1.03893 
550.0 35.09 0.6036 46240.0 50380.0 358.7 152.7 166.4 264.8 14.5 0.0538 1.03790 
560.0 34.21 0.5886 47800.0 52050.0 361. 8 154.6 167.9 268.9 14.7 0.0553 1.03695 
580.0 32.61 0.5611 50990.0 55440.0 367.7 158.4 171.1 276.5 15.1 0.058:5 1.03520 
600.0 31.19 0.5366 :54240.0 58900.0 373.6 162.2 174.3 283.7 15.5 0.0617 1.03365 

3.00 MPa isobar 

135.40a 736.2 12.67 -22590.0 . -22350.0 133.9 82.46 109.4 1675.0 2310.0 0.208 2.04031 
160.0 713.2 12.27 -19770.0 -19:520.0 153.1 87.40 116.7 1:574.0 1090.0 0.182 2.00048 
200.0 675.9 11.63 -1:5100.0 -14840.0 179.2 85.66 118.3 1416.0 501.0 0.153 1.93643 
250.0 627.8 10.80 -8992.0 -8715.0 206.5 91.60 127.8 1176.0 265.0 0.128 1.8:5528 
300.0 575.2 9.896 -2296.0 -1993.0 230.9 101.4 141.7 918.0 163.0 0.108 1.76888 
320.0 5:51.9 9.494 590.6 906.5 240.3 105.9 148.4 812.6 136.0 0.101 1.73132 
340.0 526.3 9.055 3619.0 3950.0 249.5 110.5 156.2 705.5 113.0 0.0934 1.69083 
360.0 497.4 8.558 6816.0 7167.0 258.7 115.5 165.9 595.2 93.3 0.0863 1.64585 
370.0 481.1 8.278 8494.0 8856.0 263.3 118.1 172.2 538.0 84.2 0.0828 1.62082 
380.0 463.0 7.965 10240.0 10620.0 268.0 120.8 180.1 478.2 75.3 0.0793 1.59321 

390.0 442.0 7.604 12070.0 12470.0 272.8 123.7 191.4 414.4 66.4 0.0757 1.56174 
395.0 429.9 7.395 13040.0 13450.0 275.3 125.2 199.4 380.0 61.9 0.0738 1. 54379 
400.0 416.1 7.159 14050.0 14470.0 277.9 126.9 210.8 342.9 57.2 0.0718 1.52356 
405.0 399.7 6.877 15130.0 15560.0 280.6 128.7 228.9 301.5 52.1 0.0697 1.49974 
406.0 396.0 6.812 15360.0 15800.0 281.2 129.1 234.1 292.4 51.0 0.0693 1.49433 
408.0 387.8 6.672 15830.0 16280.0 282.4 130.0 247.3 273.2 48.7 0.0685 1.48258 
410.0 378.4 6.510 16330.0 16790.0 283.6 130.9 266.8 252.0 46.2 0.0679 1.46912 
411.0 373.0 6.417 16600.0 17060.0 284.3 131.4 280.9 240.4 44.9 0.0677 1.46147 

!~!:~;;~ 372.9 6.415 16600.0 17070.0 284.3 131.4 281.2 240.1 44.9 0.0677 1.46131 
9725 1.673 143:10.0 16110.0 lOf>.3 13.'1. , '1'9.9 140.3 13.4 0.0410 1.10768 

415.0 89.39 1.538 25160.0 27110.0 308.7 132.2 231.4 151.2 13.2 0.0402 1.09866 

416.0 87.87 1.512 25360.0 27340.0 309.3 132.2 224.4 153.5 13.2 0.0402 1.09692 
418.0 85.17 1.465 25730.0 27780.0 310.3 132.1 213.4 157.7 13.1 0.0402 1.09384 
420.0 82.81 1.425 26090.0 28200.0 311.3 132.1 205.1 161.5 13.1 0.0404 1.09116 
425.0 77.98 1.342 26950.0 291.80.0 313.7 132.3 191.1 169.9 13.0 0.0538 1.08568 
430.0 74.15 1.276 27760.0 30120.0 315.9 132.6 182.4 177 .1 13.0 0.0399 1.08134 
432.0 72.81 1.253 28080.0 30480.0 316.7 132.8 179.8 179.8 13.0 0.0397 1.07983 
434.0 71.57 1.231 28400.0 30830.0 317.5 133.0 177.6 182.3 13.0 0.0396 1.07842 
440.0 68.26 1.174 29330.0 31880.0 319.9 133.7 172.5 189.2 13.0 0.0398 1.07470 
445.0 65.89 1.134 30090.0 32740.0 321.9 134.4 169.6 194.4 13.0 0.0402 1.07205 

450.0 63.80 1.098 30850.0 33580.0 323.7 135.1 167.4 199.2 13.1 0.0407 1.06970 
455.0 61.91 1.()!';:'; 31600.0 34410.0 325-6 135.8 165-8 203.7 13.1 0.0112 1.06759 
460.0 60.21 1.036 32340.0 35240.0 327.4 136.6 164.6 207.9 13.2 0.0418 1.06569 
465.0 58.65 1.009 33090.0 36060.0 329.2 137.4 163.8 211.9 13.3 0.042.4 1.06395 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 771 

Thermophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K kg/m3 molldm3 limo] J/moi J/(mo!'K) J/(mo!'K) m/s /lPa-s W/(m'K) Const. 

470.0 57.22 0.9844 33830.0 36880.0 330.9 138.3 163.2 215.7 13.3 0.0430 1.06235 
475.0 55.89 0.9616 34570.0 37690.0 332.6 139.1 162.8 219.3 13.4 0.0436 1.06087 
480.0 54.66 0.9404 35320.0 38510.0 334.3 140.0 162.7 222.7 13.5 0.0443 1.05950 
490.0 52.43 0.9020 36810.0 40130.0 337.7 141. 8 162.7 229.1 13.6 0.0457 1.05702 
500.0 50.45 0.8679 38300 .0 41760.0 341.0 143.7 163.1 235.1 13.8 0.0471 1.05483 
510.0 48.67 0.8374 39810.0 43400.0 344.2 145.5 163.8 240.7 . 14.0 0.0485 1.05287 

520.0 47.07 0.8098 41330.0 45040.0 347.4 147.4 164.7 246.0 14.2 0.0499 1.05109 
530.0 45.61 0.7847 42870.0 46690.0 350.6 149.3 165.8 251.0 14.4 0.0514 1.04948 
540.0 44.26 0.7615 44410.0 48350.0 353.7 151.2 167.0 255.7 14.5 0.0529 1.04800 
550.0 43.02 0.7402 459800 ~OO~O.O ~5h.7 15~.1 168.3 260.3 14.7 0.0544 1.04663 
560.0 41.87 0.7204 47550.0 51720.0 359.8 155.0 169.6 264.6 14.9 0.0560 1.04536 
570.0 40.80 0.7019 49150.0 53420.0 362.8 156.9 171.1 268.8 15.1 0.0575 1.04418 
580.0 39.79 0.6846 50760.0 55140.0 365.8 158.7 172.5 212.9 15.3 0.0591 1.04308 
600.0 37.96 0.6531 54030.0 58620.0 371.7 162.4 175.5 280.6 15.7 0.0623 1.04107 

3.50 MPa isobar 

135.40a 736.4 12.67 -22590.0 -22310.0 133.9 82.54 109.5 1677.0 2320.0 0.208 2.04055 
160.0 713.5 12.28 -19770.0 -19490.0 153.0 87.40 116.7 1576.0 1090.0 0.183 2.00091 
200.0 676.3 11.64 -15110.0 -14810.0 179.1 85.67 118.2 1418.0 503.0 0.153 1.93699 
250.0 628.3 10.81 -9010.0 -8687.0 206.4 91.63 127.7 1179.0 266.0 0.128 1.85609 
300.0 576.0 9.910 -2325.0 -1972.0 230.8 101.4 141.5 923.6 164.0 0.108 1.77020 
320.0 55l.9 9.512 554.4 922.3 '40.' 105.9 148.1 R19.4 137.0 0.101 1.73298 
340.0 527.7 9.079 3572.0 3958.0 249.4 110.5 155.7 713.9 114.0 0.0939 1.69301 
360.0 499.4 8.592 6753.0 7160.0 258.5 115.4 165.0 605.9 94.6 0.0869 1.64891 
370.0 483.6 8.320 8418.0 8839.0 263.1 118.0 170.8 550.3 85.6 0.0835 1.62455 
380.0 466.1 8.019 10150.0 10580.0 267.8 120.7 178.0 492.8 76.9 0.0801 1.59795 

390.0 446.2 7.677 11950.0 12410.0 272.5 123.5 187.7 432.2 68.2 0.0766 1.56810 
400.0 422.6 7.270 13870.0 14350.0 277.4 126.5 202.8 366.3 59.5 0.0730 1.53305 
405.0 408.4 7.025 14900.0 15400.0 280.0 128.2 214.9 329.9 54.8 0.0711 1.51227 
410.0 391.4 6.733 15990.0 16510.0 282.8 130.1 234.3 289.4 49.9 0.0692 1.48769 
412.0 383.3 6.595 16460.0 16990.0 283.9 130.9 246.4 271.5 47.7 0.0686 1.47619 
414.0 374.2 6.438 16960.0 17500.0 285.2 131.8 263.3 252.0 45.4 0.0684 1.46320 
416.0 363.5 6.253 17490.0 18050.0 286.5 132.8 289.9 230.4 42.8 0.0688 1.44798 
418.0 349.9 6.019 18100.0 18680.0 288.0 134.0 339.5 205.3 39.8 0.0705 1.42892 
4PLO :'141.1 <:;.R69 1&440.0 19040.0 288.9 134.7 387.4 190.6 38.0 0.0722 1.41675 
420.0 329.7 5.672 18850.0 19470.0 289.9 135.6 485.3 173.1 35.7 0.0750 1.40096 

420.2 326.8 5.623 18950.0 19570.0 290.1 135.8 519.7 169.0 35.2 0.0757 1.39704 
420.297b 326.0 5.608 18980.0 19600.0 290.2 135.9 529.8 168.0 35.1 0.0760 1.39584 
420.297b 135.3 2.329 24130.0 25630.0 304.6 137.8 584.2 124.0 15.4 0.0632 1.15221 
425.0 112.8 1.940 25590.0 27400.0 308.7 136.2 289.,\ 142.4 14.4 0.131 1.12564 
426.0 110.1 1.893 25830.0 27680.0 309.4 136.0 273.2 145.2 14.3 0.0724 1.12251 
427.0 107.7 1.852 26060.0 27950.0 310.0 135.9 260.4 147.8 14.2 0.0591 1.11973 
428.0 105.5 1.815 26270.0 28200.0 310.6 135.8 250.1 150.2 14.2 0.0538 1.11724 
429.0 103.6 1.782 26480.0 28450.0 311.2 135.8 241.6 152.6 14.1 0.0508 1.11498 
430.0 101. 8 1.751 26690.0 28680.0 311. 7 135.7 234.4 154.7 14.1 0.0489 1.11292 
432.0 98.59 1.696 27080.0 29140.0 312.8 135.7 222.9 158.8 14.0 0.0465 1.10924 

434.0 95.81 1.648 27450.0 29580.0 313.8 135.7 214.2 162.6 13.9 0.0451 1.10603 
436.0 93.34 1.606 27820.0 30000.0 314.8 135.7 207.2 166.0 13.9 0.0442 1.10320 
438.0 91.12 1.568 28180.0 30410.0 315.7 135.8 201..6 169.3 13.8 0.0437 1.10066 
440.0 89.11 1.533 28520.0 30810.0 316.6 135.9 197.0 112.3 13.8 0.0433 1.09835 
442.0 87.26 1.501 28860.0 31200.0 317.5 136.0 193.1 175.2 13.8 0.0431 1.09625 
444.0 63.36 1.472 29200.0 31360.0 318.4 136.2 189.8 176.0 13.6 0.0429 1.09431 
446.0 83.99 1.445 29530.0 31960.0 319.2 136.4 187.0 180.6 13.7 0.0428 1.09251 
448.0 82.52 1.420 29860.0 32330.0 320.1 136.5 184.5 183.1 13.7 0.0428 1.09084 
450.0 81.14 1.396 30190.0 32690.0 320.9 136.8 182.4 185.5 13.7 0.0429 1.08927 
455.0 78.04 1.343 30990.0 33590.0 322.9 137.3 178.1 191.2 13.7 0.0431 1.08575 

460.0 75.33 1.296 31780.0 34480.0 324.8 138.0 175.0 196.4 13.7 0.0434 1.08269 
465.0 72.93 1.255 32560.0 35350.0 326.7 138.7 172.7 201.2 13.8 0.0439 1.07997 
470.0 70.77 1.218 33330.0 36210.0 328.5 139.4 171.0 205.7 13.8 0.0444 1.07754 
475.0 68.82 1.184 34100.0 37060.0 330.3 140.2 169.7 209.9 13.9 0.0449 1.07534 
480.0 67.03 1.153 34870.0 37900.0 332.1 141.0 168.7 213.9 13.9 0.0455 1.07334 
485.0 65.39 1.125 35630.0 38740.0 333.8 141. 8 168.1 217.7 14.0 0.0461 1.07150 
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Thermophysica! properties of normal butane Continued 

T Density Density E H S Cp 
K kg/mJ mol/dmJ J/mol J/mo! J/(mo!'K) Jl(mo!'K) mls IlPa-s W/(m'K) Const. 

490.0 63.87 1.099 36400.0 39580.0 335.5 142.6 167.6 221.3 14.0 0.0467 1.06979 
500.0 61.14 1.052 37930.0 41260.0 338.9 144.4 167.2 228.1 14.2 0.0480 1.06673 
510.0 58.73 1.010 39470.0 42930.0 342.2 146.2 167.3 234.4 14.3 0.0494 1.06405 
520.0 56.59 0.9736 41010.0 44600.0 345.5 148.0 167.7 240.2 14.5 0.0508 1.06167 

530.0 54.67 0.9405 42560.0 46280.0 348.7 149.8 168.4 245.7 14.7 0.0522 1.05952 
540.0 52.92 0.9104 44130.0 47970.0 351.8 151.6 169.3 250.9 14.8 0.0537 1.05758 
550.0 51.32 0.8829 45710.0 49670.0 355.0 153.5 170.3 255.9 15.0 0.0552 1.05580 
560.0 49.84 0.8575 47300.0 51380.0 358.0 155.3 171.5 260.6 15.2 0.0567 1.05417 
570.0 48.48 0.8341 48900.0 53100.0 361.1 157.2 172.7 265.1 15.4 0.0582 1.05266 
580.0 47.21 0.8123 50520.0 54830.0 364.1 159.0 174.0 269.4 15.5 0.0597 1.05126 
590.0 46.03 0.7?!? 52160.0 56580.0 J67.1 1(;0.8 175.4 27J.(i 15.7 0.0613 1.04995 
600.0 44.92 0.7728 53810.0 58340.0 370.0 162.6 176.8 277.6 15.9 0.0629 1.04873 

3.60 MFa isobar 

135.50a 736.4 12.67 -22590.0 -22300.0 133.9 82.55 109.5 1677.0 2320.0 0.208 2.04060 
160.0 713.6 12.28 -19780.0 -19480.0 153.0 87.40 116.7 1577.0 1090.0 0.183 2.00100 
200.0 676.4 11.64 -15110.0 -14800.0 179.1 85.68 118.2 1419.0 503.0 0.153 1.93710 
250:0 628.A 10.81 -9014.0 -86!l1 .0 206.4 91.63 127.7 1180.0 267.0 0.128 1.85625 
300.0 576.2 9.913 -2331.0 -1968.0 230.8 101.4 141.4 924.7 164.0 0.108 1.77046 
320.0 553.1 9.516 547.2 925.5 240.2 105.9 148.0 820.7 137.0 0.101 1. 73331 
340.0 528.0 9.084 3563.0 3959.0 249.4 110.5 155.6 715.5 114.0 0.0940 1.69344 
360.0 499.8 8.599 6741.0 7159.0 258.5 115.4 164.8 608.0 94.9 0.0870 1.64950 
370.0 4114.1 IL3Z6 6403.0 8836.0 263.1 lULU 17U.O 552.7 85.9 U~U830 1.62528 
380.0 466.7 8.029 10130.0 10580.0 267.7 120.6 177.7 495.6 77.2 0.0802 1.59886 

390.0 447.0 7.691 11930.0 12400.0 272.5 123.5 187.1 435.6 68.6 0.0768 1.56931 
400.0 423.7 7.290 13840.0 14330.0 277.4 126.5 201.5 370.7 59.9 0.0732 1.53477 
405.0 409.9 7.051 14860.0 15370.0 279.9 128.1 212.8 335.0 55.3 0.0713 1.51446 
410.0 393.4 6.769 15940.0 16470.0 282.6 130.0 230.4 295.8 50.5 0.0695 1.49069 
412.0 385.8 6.637 16400.0 16940.0 283.8 130.7 240.9 278.5 48.4 0.0689 1.47971 
414.0 377.2 6.490 16880.0 17440.0 285.0 131.6 255.2 260.0 46.1 0.0685 1.46747 
416.0 367.3 6.319 17400.0 17970.0 286.3 132.5 276.1 239.8 43.7 0.0687 1.45342 
418.0 355.3 6.113 17960.0 18550.0 287.7 133.6 311.1 217.0 41.0 0.0700 1.43652 
419.0 348.0 5.988 18270.0 18880.0 288.4 134.2 340.0 204.2 39.4 0.0715 1.42635 
420.0 339.3 5.838 18620.0 19240.0 289.3 135.0 386.4 189.9 37.6 0.0737 1.41424 

421.U 3211.1 5.644 19020.0 19660.0 290.3 135.8 476.6 173.2 35.5 0.0773 1.39874 
421.5 320.6 5.517 19270.0 19920.0 290.9 136.4 568.6 163.3 34.1 0.0799 1.38856 
421.977~ 312.6 5.378 19520.0 20190.0 291.6 137.0 716.0 153.8 32.8 0.0828 1.37759 
421.977 147.5 2.538 23940.0 25360.0 303.8 138.9 817.5 120.6 16.1 0.0749 1.16672 
425.0 125.0 2.150 25150.0 26820.0 307.3 137.4 360.3 134.9 15.0 o .16R 1.13993 
426.0 120.9 2.080 25430.0 27160.0 308.1 137.1 325.2 138.3 14.8 0.0853 1.13514 
427.0 117.5 2.021 25690.0 27470.0 308.8 136.9 300.7 141.4 14.7 0.0667 1.13113 
428.0 114.5 1.970 25940.0 27710.0 309.5 136.7 282.5 144.3 14.6 0.0593 1.12768 
429.0 111.9 1.925 26170.0 28040.0 310.1 136.6 268.4 146.9 14.5 0.0552 1.12465 
430.0 109.6 1.885 26390.0 28300.0 310.7 136.5 257.0 149.4 14.4 0.0524 1.12194 

431.0 107.5 1.849 26610.0 28560;0 311. 3 136.4 247.6 151.7 14.3 0.0505 1.11949 
432.0 105.5 1.816 26820.0 28800.0 311 .9 136.4 239.8 153.9 14.3 0.0491 1.11726 
434.0 102.1 1.757 27220.0 29270.0 313.0 136.3 227.4 158.1 14.2 0.0471 1.11331 
436.0 99.15 1.706 27600.0 29710.0 314.0 136.3 217.9 161.9 14.1 0.0458 1.10988 
438.0 96.53 1.661 27970.0 30140.0 315.0 136.3 210.5 165.4 14.0 0.0450 1.10686 
440.0 94.18 1.620 28330.0 30550.0 315.9 136.4 204.5 168.7 14.0 0.0444 1.10416 
442.0 92.05 1.584 28680.0 30960.0 316.8 136.5 199.6 171. 8 14.0 0.0440 1.10172 
444.0 90.10 1.550 29030.0 31350.0 317.7 136.6 195.5 174.7 13.9 0.0438 1.09949 
446.0 88.31 1.519 29370.0 31740.0 318.6 136.8 192.0 177.5 13.9 0.0436 1.09745 
448.0 86.65 1.491 29710.0 32120.0 319.4 136.9 189.0 180.1 13.9 0.0435 1.09555 

450.0 85.11 1.464 30040.0 32500.0 320.3 137.1 186.4 182.7 13.9 0.0435 1.09379 
455.0 81.66 1.405 30850.0 33420.0 J:l2.J 137.7 181.J 188.6 13.9 0.0436 1.08987 
460.0 78.68 1.354 31650.0 34310.0 324.3 138.3 177.6 194.0 13.9 0.0439 1.08648 
465.0 76.05 1.308 32440.0 35]90.0 326.2 ]38.9 174.9 199.0 13.9 0.0443 1.08351 
470.0 73.71 1.268 33220.0 36060.0 328.0 139.6 172.8 203.7 13.9 0.0447 1.08086 
475.0 71.60 1.232 34000.0 36920.0 329.9 140.4 17].3 208.0 14.0 0.0452 1.07848 
480.0 69.68 1.199 34770.0 37780.0 331.6 141.2 170.1 212.1 14.0 0.0458 1.07632 
485.0 67.92 1.168 35540.0 38620.0 333.4 142.0 169.3 216.0 14.1 0.0464 1.07434 
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Thermophysical properties of norma! butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K kg/m.3 moIldm.3 limo! llmol ll(mo!'K) ll(mol'K) mls J..(Pa-s W/(m'K) Const. 

490.0 66.29 1.141 36310.0 39470.0 335.1 142.8 168.7 219.8 14.1 0.0470 1.072SJ 
495.0 64.78 1.115 37080.0 40310.0 336.8 1~3.7 168.3 113.3 14.2 0.0476 1.07082 

500.0 63.3.8 1.090 37850.0 41150.0 338.5 144.5 168.1 226.7 14.3 0.0482 1.06925 
510.0 60.83 1.047 39390.0 42830.0 341.9 146.3 168.0 233.1 14.4 0.0496 1.06640 
520.0 58.57 1.00S 40940.0 44510.0 345.1 148.1 168.3 239.1 14.6 0.0510 1.06387 
530.0 56.54 0.9727 42500.0 46200.0 348.3 14';1.9 Ib9.0 244.7 14.7 0.0:124 1.06161 
540.0 54.70 0.9411 44070.0 47890.0 351.5 151.7 169.8 250.0 14.9 0.0538 1.05956 
550.0 53.02 0.9122 45650.0 49600.0 354.6 153.6 170.8 255.0 15.1 0.0553 1.05769 
560.0 51.48 O. S856 47240.0 51310.0 357.7 155.4 171.9 259.8 15.2 0.0568 1.05598 
570.0 50.05 0.8611 .<18850.0 53030.0 360.8 1<;7.' 173.1 264 .. ~ 15.4 0.0583 1.05440 
580.0 48.73 0.8383 50480.0 54770.0 363.8 159.1 174.3 268.7 15.6 0.0599 1.05294 
590.0 47.49 0.8171 52120.0 56520.0 366.8 160.9 175.7 273.0 15.8 0.0614 1.05157 

600.0 46.34 0.7972 53770.0 58280.0 369.7 162.7 177.0 277 .0 16.0 0.0630 1.05029 

3.70 MPa isobar 

135.50a 736.4 12.67 -22590.0 -22300.0 133.9 82.56 109.5 1678.0 2320.0 0.208 2.04065 
160.0 713.6 12.28 -19780.0 -19480.0 153.0 87.41 116.7 1577.0 1100.0 0.183 2.00108 
200.0 676.4 11.64 -15110.0 -14800.0 179.1 85.68 118.2 1419.0 504.0 0.153 1.93721 
250.0 628.5 10.81 -9017.0 -8675.0 206.4 91.64 127.7 1181.0 267.0 0.128 1.85642 
300.0 576.4 9.916 -2337.0 -1963.0 230.8 101.4 141.4 925.8 164.0 0.108 1.77072 
320.0 553.3 9.520 540.1 928.7 240.1 105.9 148.0 811.1 137.0 0.101 1.73363 
340.0 528.3 9.0S8 3554.0 3961.0 249.3 110.5 155.5 717.2 115.0 0.0940 1.69387 
360.0 500.2 8.606 6729.0 7158.0 258.5 115.4 164.6 610.1 95.1 0.0871 1.65010 
380.0 467.3 8.040 10110.0 10570.0 267.7 120.6 177.3 498.4 77.5 0.0803 1. 59976 
390.0 447.8 7.705 11910.0 12390.0 272.4 123.4 186.5 439.0 68.9 0.0770 1.57049 

400.0 424.9 7.310 13810.0 14310.0 277.3 126.4 200.3 374.9 60.3 0.0734 1.53645 
405.0 411.3 7.076 14820.0 15340.0 279.8 128.1 210.9 340.0 55.8 0.0716 1.51657 
410.0 395.4 6.803 15890.0 16430.0 282.5 129.8 226.9 301.8 51.1 0.0697 1.49353 
412.0 388.1 6.677 16340.0 16890.0 283.6 130.6 236.2 285.2 49.0 0.0691 1.48300 
414.0 380.0 6.537 16810.0 17380.0 284.8 131.4 24S.4 267.5 46.9 0.0687 1.47138 
416.0 370.7 6.378 17310.0 17890.0 286.0 132.3 265.6 248.5 44.6 0.0688 1.45827 
41S.0 359.9 6.192 17850.0 18450.0 287.4 133.3 292.0 227.4 42.0 0.0698 1.44294 
420.0 346.3 5.957 18450.0 19070.0 288.9 134.5 340.1 203.3 39.1 0.On8 1.42387 
421.0 337.6 5.808 18800.0 19430.0 289.7 135.2 384.3 189.4 37.3 0.0757 1.41187 
422.0 326.6 5.619 19200.0 19850.0 290.7 136.1 466.5 173.S 35.2 0.OS07 1. 39672 

422.5 319.5 5.497 19430.0 20100.0 291.3 136.6 544.1 164.3 34.0 0.0844 1. 38702 
423.0 310.4 5.340 19720.0 20410.0 292.0 137.2 693.4 153.7 32.4 0.0894 1.37455 
423.2 305.6 5.258 19850.0 20560.0 292.4 137.6 804.3 148.8 31.7 0.0920 1. 36817 
423.4 299.8 5.158 20020.0 20740.0 292.8 138.0 993.0 143.4 30.7 0.0951 1.36032 
423.587b 296.5 5.101 20120.0 20850.0 293.1 138.2 1119.0 140.7 30.2 0.0981 1.35581 
423.587b 164.3 2.827 23610.0 24920.0 302.7 140.1 1453.0 117.4 17.1 0.0979 1.18700 
42S.0 143.7 2.473 24490.0 25980.0 305.2 138.9 562.8 125.8 16.0 0.215 1.16218 
425.5 139.5 2.399 24700.0 262S0.0 305.8 138.7 489.2 128.2 15.7 0.148 1.15709 
426.0 135.9 2.339 24890.0 26480.0 306.4 138.4 439.9 130.3 15.6 0.102 1.15290 
426.5 132.9 2.287 25070.0 26690.0 306.8 138.2 404.2 132.3 15.4 0.0857 1.14932 

427.0 130.3 2.241 25230.0 26880.0 307.3 138.1 377.0 1.~4 .2 15.3 0.0767 1.14620 
427.5 127.9 2.201 25380.0 27070.0 307.7 137.9 355.4 136.0 15.2 0.0707 1.14342 
428.0 125.8 2.164 25530.0 27240.0 308.1 137.8 337.8 137.6 15.1 0.0665 1.14091 
429.0 122.1 2.100 25800.0 27560.0 308.9 137.6 310.8 140.8 15.0 0.0607 1.13652 
430.0 118.9 2.045 26050.0 27860.0 309.6 137.4 290.9 143.6 14.8 0.0570 1.13277 
431.0 116.0 1.997 26290.0 28150.0 310.2 137.2 275.5 146.3 14.7 0.0543 1.12949 
432.0 113.5 1.954 26520.0 28410.0 310.9 137.1 263.2 148.8 14.6 0.0523 1.12657 
433.0 111. 3 1.915 26740.0 28670.0 311.5 137.1 253.2 151.1 14.6 0.0508 1.12395 
434.0 109.2 1. 879 26950.0 28920.0 312.0 137.0 244.8 153.4 14.5 0.0496 1.12155 
436.0 105.6 1. 817 27360.0 29400.0 313.1 136.9 231.5 157.S 14.4 0.0478 1.11733 

438.0 102.4 1.763 27750.0 29850.0 314.2 136.9 221.5 161.3 14.3 0.0466 1.11369 
440.0- 99.68 1.715 28130.0 30280.0 315.2 136.9 213.6 164.9 14.2 0.0458 1.11049 
442.0 97.20 1.672 28490.0 30710.0 316.1 137.0 207.3 168.2 14.2 0.0452 1.10764 
444.0 94.96 1.634 28850.0 31110.0 317.0 137.1 202.1 171.3 14.1 0.0448 1.10S06 
446.0 92.91 1.599 29200.0 31510.0 317.9 137.2 197.8 174.3 14.1 0.0445 1.10271 
448.0 91.03 1.566 29540.0 31910.0 318.8 137.3 194.1 177.1 14.1 0.0443 1.10056 
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Tf4 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/mJ mol/dm3 J/mol J/mol J/(mol'K) J/(mol'K) mls J.lPa'S W/(m'K) Const. 

450.0 89.30 1.536 29880.0 32290.0 319.7 137.5 191.0 179.8 14.0 0.0442 1.09857 
452.0 87.68 1. 508 30220.0 32670.0 320.5 137.7 188.3 182.3 14.0 0.0442 1.09672 
454.0 86.17 1.483 30550.0 33040.0 321.3 137.9 185.9 184.8 14.0 0.0442 1.09500 
460.0 82.16 1.414 31530.0 34140.0 323.7 138.6 180.5 191.6 14.0 0.0444 1.09044 

465.0 79.29 1.364 32320.0 35040.0 325,7 139.2 177.2 196.8 14.0 0,0447 1.08717 
470.0 76.74 1.320 33110.0 35920,0 327.6 139.9 174,8 201,6 14,0 0.0451 1,08429 
475.0 74,46 1.281 33900.0 36790.0 329,4 140.6 173,0 206.1 14.1 0.0455 1,08171 
480.0 72.39 1.245 34680.0 37650.0 331,2 141.4 171.6 210,4 14.1 0.0461 1,07937 
485.0 70.50 1. 213 35450.0 38500.0 333.0 142.2 170.6 214.4 14.1 0.0466 1.07724 
490.0 68.76 1.183 36230.0 39350,0 334.7 143.0 169,9 218.2 14.2 0.0472 1.07529 
495.U 67,16 1.155 37000.0 40200.0 336.4 143.8 169,4 221.8 14.3 0.0478 1.07348 
500.0 65.66 1.130 37770.0 41050.0 338.1 144.7 169.0 225.3 14.3 0.0485 1.07181 
510.0 62.96 1.083 39320.0 42740.0 341.5 146.4 168.8 231.9 14.5 0.0498 1.06878 
520.0 60.57 1.042 40870.0 44420.0 344.8 148.2 169.0 238.0 14.6 0.0511 1.06611 

530.0 58.43 1.005 42440.0 46120.0 348.0 150.0 169.5 243.7 14.8 0.0526 1.06372 
540.0 56.50 0.9720 44010.0 47820.0 351.2 151. 8 170.3 249.0 14.9 0.0540 1.06157 
550.0 54.74 0.9417 45590.0 49520.0 354.3 153.6 171.2 254,1 15.1 0.0555 1.05961 
560.0 53.12 0.9139 47190.0 51240.0 357.4 155.5 172.3 259.0 15.3 0.0570 1.05781 
570.0 51.63 0.8883 48BOO.0 52970.0 3GO.5 157.3 173.4 263.6 15.5 0.0585 1. 05616 
580.0 50.25 0.8645 50430.0 54710.0 363.5 159.1 174.7 268.1 15.6 0.0600 1.05462 
590.0 48.96 0.8423 52070.0 56460.0' 366.5 160.9 176.0 272 .3 15.8 0.0615 1.05320 
600.0 47.76 0.8216 53730.0 58230.0 369.4 162.7 177 .3 276.5 16.0 0.0631 1.05187 

3.85 MFa isobar 

135.50a 736.5 12.67 -22590.0 -22280.0 133.9 82.59 109.5 1678.0 2320.0 0.208 2.04072 
160.0 713.7 12.28 -19780.0 -19470.0 153.0 87.41 116.7 1578.0 1100.0 0.183 2.00121 
200.0 676.5 11.64 -15120.0 -14790.0 179.1 85.69 118.2 1420.0 504.0 0.153 1.93738 
250.0 628,7 10.82 -9023.0 -8667.0 206.4 91.64 127.6 1182.0 267.0 0.128 1.85666 
300.0 576.6 9.920 -2345.0 -1957.0 230.8 101.5 141.3 927.4 165.0 0.109 1.77111 
320.0 553.6 9.525 529.4 933.6 240.1 105.9 147.9 824.1 138.0 0.101 1.73412 
340.0 528.7 9.095 3540.0 3963.0 249.3 110.5 155.3 719.6 115.0 0.0942 1.69451 
360.0 500.8 8.615 6710.0 7157.0 258.4 115.4 164.4 613.2 95.5 0.0873 1.65098 
380.0 468.2 8.055 10080.0 10560.0 267.6 120.6 176.7 502.5 77.9 0.0806 1.60109 
390.0 449.0 7.725 11870.0 12370.0 272.3 123.4 185.6 443.9 69.4 0.0772 1.57222 

400.0 426.5 7,338 13760.0 14290.0 277.2 126,3 198.6 381.1 60.9 0.0737 1.53889 
405.0 413,4 7.112 14760.0 15300.0 279.7 127.9 208.3 347.2 56.5 0.0719 1.51961 
410.0 398.2 6.851 15810.0 16380.0 282.3 129.7 222.4 310.4 51.9 0.0701 1.49753 
415.0 379.6 6.531 16950,0 17540.0 285.1 131.6 246.4 269.3 46.8 0,0689 1.47090 
416.0 375.3 6.457 17200.0 17790.0 285,7 132.0 253.5 260.3 45.7 0.0689 1.46472 
418.0 365.7 6.291 17700.0 18320.0 287.0 132.9 272.4 241.2 43.4 0.0695 1.45108 
420.0 354.2 6.094 18260.0 18890.0 288.4 134.0 302.0 220.0 40.8 0.0717 1.43499 
422.0 339.7 5.844 18880.0 19540.0 289.9 135.2 357.1 195.9 37.8 0.0778 1.41472 
423.0 330.3 5.682 19240.0 19920,0 290.8 135.9 409.4 182.0 36.0 0.0847 1,40174 
424.0 318.1 5.472 19670.0 20370.0 291.9 136.9 509,4 166.2 33.S 0.100 1. 38505 

424.5 310.1 5.334 19930.0 20650.0 292.5 137.4 606.2 157.1 32.4 0.120 1.37414 
425.0 299.5 5.152 20250.0 21000.0 293.4 138.1 795.6 146.9 30.8 0.208 1.35983 
425.2 293.9 5.057 20410.0 21170.0 293.8 138.5 935.7 142.3 29.9 0.401 1.35140 
42:;.4 2131.0 4.939 20600.0 21380.0 294.2 138.9 1167.0 137,3 26.9 0.183 1.34321 
425.6 277 .8 4.779 20840.0 21650.0 294.9 139.4 1623.0 131,7 27.7 0.148 1.33090 
425.7 271.5 4.671 21010.0 21830.0 295.3 139.8 2064.0 128.6 26.8 0.138 1.32258 
425.8 263.1 4.526 21220.0 22070.0 295.9 140.2 2878.0 125.2 25.8 0.131 1.31151 
426.0 230.6 3.967 22060.0 23030.0 298.1 141.3 6930.0 118.0 22.3 0.122 1.26949 
426.2 198.8 3.421 22940.0 24070.0 300.6 141.4 3322.0 116.6 19.6 0.116 1.22943 
426,3 191.1 3.287 23180.0 24350.0 301.2 141.3 2422.0 117.0 19.0 0.113 1. 21978 

426.4 185.4 3.190 23360.0 24560.0 301.7 141.2 1920.0 117.6 18,6 0.110 1.21282 
426.6 177.4 3.052 23630.0 2~890.0 302.S 140.9 1389.0 118.8 18.0 0.104 1.20292 
427.0 167.1 2.875 24000.0 25340.0 303.6 140,5 943.8 121.0 17.4 0.0946 1.19035 
427.5 158.8 2.731 24340.0 25750.0 304.5 140.1 710.5 123.7 16.9 0.0862 1.18025 
427.6 157.4 2.708 24400.0 25820.0 304.7 140.1 680.5 124.2 16.8 0.0848 1.17863 
427.8 155.0 2.666 24500.0 25950.0 305.0 139.9 629.9 125.1 16.7 0.0823 1.17566 
428.0 1.52.7 2.628 24600.0 26070.0 30:;.3 139.8 581L 9 126.0 16 . .5 0.Q800 1.17298 
428.2 150.7 2.593 24700.0 26180.0 305.5 139.7 554.9 126.9 16.4 0.0779 1.17056 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 



THERMOPHYSICAL PROPERTIES OF FLUIDS 775 

Thermophysical properties of normal butane - Continued 

T Density Density E H S Cy Cp Sound Vise. Therm. Diel. 

K kg/m3 mol/dm3 J/mo1 J/mo! J/(mol'K) J/(mol'K) m/s /lPa-s W/(m'K) Const. 

428.5 148.0 2.546 24830.0 26340.0 305.9 139.6 513.4 128.2 16.3 0.0752 1.16728 
429.0 144.1 2.478 25030.0 26590.0 306.5 139.3 461.5 130.3 16.1 0.0714 1.16258 

429.5 140.7 2.420 25220.0 26810.0 307.0 139.1 423.4 132.2 15.9 0.0683 1.15857 
430.0 137.7 2.370 25390.0 27010.0 307.5 139.0 394.1 134.0 15.8 0.0657 1.15507 
430.5 135.1 2.325 25550.0 27200.0 307.9 138.8 370.8 135.7 15.6 0.0635 1.15196 
431.0 132.8 2.284 25700.0 27380.0 308.3 138.7 351.8 137.3 15.5 0.0616 1.14917 
432.0 128.7 ;l.:113 :l59HO.O 27720.0 309.1 135.:5 322.6 140.4 1.5.4 0.0.58.5 1.14430 
433.0 125.1 2.153 26240.0 28030.0 309.8 138.3 301.0 143.2 15.2 0.0562 1.14015 
434.0 122.1 2.100 26490.0 28320.0 310.5 138.1 284.4 145.8 15.1 0.0543 1.13653 
435.0 119.3 2.053 26730.0 28600.0 311.1 138.0 271.1 148.3 15.0 0.0528 1.13333 
43/\.0 116.9 2.011 26950.0 28870.0 311.7 137.9 260.2 150.6 14.9 0.0516 1.13045 
437.0 114.6 1.972 27170.0 29120.0 312.3 137.9 251.2 152.9 14.8 0.0505 1.12784 

438.0 112.6 1.937 27380.0 29370.0 312.9 137.8 243.5 155.0 14.7 0.0497 1.12545 
440.0 108.9 1.874 21790.0 29840.0 314.0 137.8 231.2 159.0 14.6 0.0483 1.12120 
442.0 105.7 1. 819 28180.0 30300.0 315.0 137.8 221. 8 162.7 14.5 0.0474 1.11751 
444.0 102.9 1.771 28560.0 30730.0 316.0 137.8 214.3 166.1 14.5 0.0467 1.11425 
446.0 100.4 1.727 28920.0 31150.0 316.9 137.9 208.2 169.3 14.4 0.0462 1.11134 
448.0 98.12 1.688 29280.0 31560.0 317.8 138.0 203.1 172.4 14.4 0.0458 1.10870 
450.0 96.03 1.652 29640.0 31970.0 318.7 138.1 198.9 175.3 14.3 0.0455 1.10629 
452.0 94.10 1.619 29980.0 32360.0 319.6 138.3 195.3 175.1 14.3 0.04:53 1.10408 

454.0 92.32 1.588 30320.0 32750.0 320.5 138.4 192.2 180.7 14.3 0.0452 1.10203 
456.0 90.66 1.560 30660.0 33130.0 321.3 138.6 189.6 183.2 14.2 0.0452 1.10013 

A:5ILO 89 11'1 1 _'131 ::11000.0 33510.0 322.1 138.8 187.2 185.6 14.2 0.0452 1.09835 
460.0 87.64 1.508 31330.0 33880.0 322.9 139.0 185.2 188.0 14.2 0.0452 1.09669 
465.0 84.35 1.451 32140.0 34790.0 324.9 139.6 181.1 193.5 14.2 0.0454 1.09293 
470.0 81.46 1.401 32940.0 35690.0 326.8 140.3 178.0 198.6 14.2 0.0457 1.08964 
475.0 78.89 1.357 33740.0 36580.0 328.7 140.9 175.7 203.3 14.2 0.0461 1.08673 
480.0 76 • .58 1.318 34530.0 37450.0 330.5 141.7 174.0 207.7 14.3 0.0~66 1.08,111 
485.0 74.48 1.281 35310.0 38320.0 332.3 142.4 172.7 211.9 14.3 0.0471 1.08174 
490.0 72.56 1.248 36090.0 39180.0 334.1 143.2 171. 7 215.9 14.4 0.0476 1.07957 
495.0 70.80 1.218 36870.0 40030.0 335.8 144.1 171.0 219.6 14.4 0.0482 1.07758 
500.0 69.16 1.190 37650.0 40890.0 337.6 144.9 170.5 223.2 14.5 0.0488 1.07574 

510.0 66.21 1.139 39210.0 42590.0 340.9 146.6 170.0 230.0 14.6 0.0501 1.07243 
520.0 63.62 1.095 40770.0 44290.0 344.2 148.4 170.0 236.3 14.7 0.0514 1.06952 
530.0 61.31 1.055 42340.0 45990.0 347.5 150.1 170.4 242.1 14.9 0.0528 1.06694 
"iAO_O "i<l_2.~ 1.01<1 43920.0 47700.0 350.7 151.9 171.0 247.7 15.0 0.0542 1.06461 
550.0 57.34 0.9865 45510.0 49410.0 353.8 153.8 171.9 252.9 15.2 0.0557 1.06251 
560.0 55.61 0.9568 47110.0 51140.0 356.9 155.6 172.9 257.8 15.4 0.0572 1.06058 
570.0 54.02 0.9294 48730.0 52870.0 360.0 157.4 173.9 262.6 15.5 0.0587 1.05882 
580.0 52.55 0.9041 50360.0 54620.0 363.0 159.2 175.1 267.1 15.7 0.0602 1.05718 
.590.0 .51.18 0.8606 52000.0 56370.0 366.0 161.0 176.4 271.4 15.9 0.0617 1.05566 
600.0 49.90 0.8586 53660.0 58140.0 369.0 162.8 177.7 275.6 16.1 0.0633 1.05425 

3.90 MPa isobar 

135.50a 736.5 12.67 -22590.0 -22280.0 133.9 82.59 109.5 1678.0 2320.0 0.208 2.04075 
160.0 713.7 12.28 ·19780.0 -19460.0 153.0 87.41 116.7 1578.0 1100.0 0.183 2.00126 
200.0 676.6 11.64 -15120.0 -14780.0 179.1 85.69 118.2 1420.0 505.0 0.153 1. 93743 
250.0 628.7 10.82 -9025.0 -8664.0 206.3 91.65 127.6 1182.0 268.0 0.128 1.85674 
300.0 576.7 9.922 -2348.0 1955.0 230.8 101.5 141.3 928.0 165.0 0.109 1. 77123 
320.0 553.7 9.527 525.9 935.2 240.1 105.9 147.8 824.7 138.0 0.101 1. 73428 
340.0 528.8 9.098 3536.0 3964.0 249.3 110.5 155.3 720.4 115.0 0.0942 1.69472 
360.0 501.0 8.619 6704.0 7157.0 258.4 115.4 164.3 614.2 95.6 0.0873 1. 65127 
360.0 468.5 8.060 10070.0 10560.0 267.6 120.6 176.6 503.8 78.0 0.0806 1.60153 
390.0 449.4 7.731 11860.0 12360.0 272.3 123.4 185.3 445.5 69.6 0.0773 1.57279 

400.0 427.1 7.348 13750.0 14280.0 277 .1 126.3 198.1 383.1 61.1 0.0738 1.53968 
405.0 414.1 7.124 14740.0 15290.0 279.6 127.9 207.5 349.5 56.7 0.0721 1.52058 
410.0 399.1 6.866 15790.0 16360.0 282.3 129.6 221.1 313.2 52.2 0.0703 1.498!SU 
415.0 380.9 6.553 16920.0 17510.0 285.1 131.5 243.6 272.8 47.2 0.0690 1.47271 
416.0 376.7 6.481 17160.0 17760.0 285.7 131.9 250.2 264.0 46.1 0.0690 1.46669 
418.0 367.4 6.320 17660.0 18280.0 286.9 132.8 267.4 245.4 43.8 0.0695 1.45350 
420.0 356.5 6.133 18200.0 18840.0 288.2 133.8 293.3 225.0 41.3 0.0715 1.43814 
422.0 342.9 5.900 18800.0 19460.0 289.7 135.0 338.6 202.0 38.5 0.0770 1.41923 
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Tn B. A. YOUNGLOVE AND J. F. ELY 

Thcrmophysieal properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Diel. 

K kg/m3 molldm3 J/mol J/mol J/(mol'K) J/(mol'K) m/s I~Pa"S W/(m'K) Const. 

423.0 334.5 5.754 19140.0 19820.0 290.6 135.7 377.9 189.1 36.8 0.0834 1.40753 
424.0 324.0 5.575 19530.0 20230.0 291.5 136.5 444.2 174.8 34.9 0.0979 1.39321 

424.5 317.6 5.465 19750.0 20460.0 292.1 136.9 498.5 166.9 33.7 0.116 1.38446 
425.0 310.0 5.333 20000.0 20730.0 292.7 137.5 583.2 158.3 3Z.4 0.197 1.37400 
425.5 300.1 5.163 20300.0 21060.0 293.5 138.2 734.5 148.8 30.9 0.155 1.36071 
425.6 297.7 5.123 20370.0 21130.0 293.7 138.3 780.4 146.7 30.5 0.143 1.35753 
425.8 292.4 5.031 20530.0 21300.0 294.0 138.6 900.5 142.4 29.7 0.128 1.35038 
426.0 286.0 4.920 20700.0 21500.0 294.5 139.0 1082.0 137.9 28.8 0.119 1.34180 
426.2 277.9 4.781 20920.0 21740.0 295.1 139.5 1382.0 133.0 27.7 0.112 1. 33101 
426.4 266.8 4.590 21220.0 22070.0 295.8 140.1 1934.0 127.9 26.3 0.107 1. 31643 
427.0 207.7 3.573 22810.0 23900.0 300.1 141.5 2847.0 117.8 20.3 0.0970 1.24050 
427.2 194.3 3.344 23210.0 24380.0 301.3 141.4 1998.0 118.1 19.3 0.0944 1.22385 

427.4 185.4 3.189 23500.0 24720.0 302.1 141.2 1506.0 118.9 18.6 0.0917 1.21276 
421LO 169.4 2915 24070.0 25410.0 303.7 140.7 896.2 121. 8 17.5 0.08<13 1.19320 
429.0 155.3 2.672 24660.0 26120.0 305.3 140.1 586.5 126.4 16.7 0.0752 1.17609 
429.5 150.5 2.589 24890.0 26390.0 306.0 139.8 514.4 128,5 16.4 0.0718 1.17031 
430.0 146.5 2.521 25090.0 26640.0 306.5 139.6 463.9 130.5 16.2 0.0689 1.16552 
430.5 143.1 2.462 25280.0 26860.0 307.1 139.4 426.4 132.3 16.1 0.0665 1.16141 
431.0 140.1 2.410 2:>4::;0.0 27070.0 307.::; 1J9.2 391.3 134.1 1:>.9 U.U644 1.1;)11SJ 
431.5 137.4 2.364 25610.0 27260.0 308.0 139.1 374.0 135.8 15.8 0.0625 1.15464 
432.0 135.0 2.322 25760.0 27440.0 308.4 139.0 354.9 137.4 15.7 0.0609 1.15177 
433.0 130.7 2.249 26050.0 27780.0 309.2 138.8 325.4 140.4 15.5 0.0583 1.14677 

434.0 127.1 2.187 26310.0 28090.0 309.9 138.6 303.6 143.2 15.3 0.0561 1.14251 
435.0 124.0 2.133 26560.0 28390.0 310.6 138.4 286.7 145.8 15.2 0.0544 1.13880 
436.0 121.2 2.085 26800.0 28670.0 311.2 138.3 273.2 148.3 15.1 0.0530 1.13551 
437.0 118.7 2.042 27020.0 28940.0 311.8 138.2 262.2 150.6 15.0 0.0518 1.13255 
4311.0 116.4 2.002 27240.0 29190.0 311.4 1311.::1 253.0 lS2.8 14.9 0.OS09 1.12988 
440.0 112.3 1.933 27670.0 29680.0 313.5 138.1 238.5 157.0 14.8 0.0493 1.12517 
442.0 108.9 1.873 28070.0 30150.0 314.6 138.0 227.6 160.8 14.7 0.0482 1.12112 
444.0 105.8 1.820 28450.0 30600.0 315.6 138.1 219.1 164.3 14.6 0.0474 1.11758 
446.0 103.1 1. 774 28830.0 31030.0 316.6 138.1 212.2 167.7 14.5 0.0468 1.11443 
448.0 100.6 1.731 29190.0 31450.0 317.5 138.2 206.6 170.8 14.5 0.0463 1.11160 

450.0 98.40 1.693 29550.0 31850.0 318.4 138.3 201.9 173.8 14.4 0.0460 1.10903 
452.0 96.36 1.658 29900.0 32250.0 319.3 138.5 197.9 176.6 14.4 0.0458 1.10668 
454.0 94.47 1.625 30250.0 32650.0 320.2 138.6 194.6 179.3 14.4 0.0456 1.10451 
456.0 92.72 1.595 30590.0 33030.0 321.0 138.8 191.6 181.9 14.3 0.0455 1.10249 
458.0 91.08 1.567 30920.0 33410.0 321.9 139.0 189.1 184.4 14.3 0.0455 1.10062 
460.0 . 89.55 1.541 31260.0 33790.0 322.7 139.2 186.9 186.8 14.3 0.0455 1.09887 
465.0 86.10 1.481 32080.0 34710.0 324.7 139.8 182.5 192.4 14.3 0.0456 1.09492 
470.0 83.08 1.429 32890.0 35610.0 326.6 140.4 179.2 197.5 14.3 0.0459 1.09149 
475.0 80.41 1.383 33690.0 36500.0 328.5 141.1 176.7 202.3 14.3 0.0463 1.08845 
480.0 78.01 1.342 34480.0 37380.0 330.3 141.8 174.8 206.8 14.3 0.0467 1.08573 

485.0 75.84 1.305 35260.0 38250.0 332.1 142.5 173.4 211.1 14.4 0.0472 1.08327 
490.0 73.86 1.271 36050.0 39120.0 333.9 143.3 172.3 215.1 14.4 0.0478 1.08103 
495.0 72.03 1.239 36830.0 39980.0 335.7 144.1 171.6 218.9 14.5 0.0483 1.07897 
500.0 70.34 1.210 37610.0 40830.0 337.4 145.0 171.0 222.6 14.5 0.0489 1.07707 
510.0 67.31 1.158 39170.0 42540.0 340.8 146.7 170.4 229.4 14.6 0.0502 1.07366 
520.0 64.65 1.112 40740.0 44240.0 344.1 148.4 170.4 235.7 14.8 0.0515 1.01068 
:>JU.O 6:l.:l1S I.U12 4:tJIU .U 4:>~:>U.U ;'4"1.;' l:>U.:l I'lU. "I :t41.6 14.9 U.U:>:l9 1.06802 
540.0 60.15 1.035 43890.0 47660.0 350.5 152.0 171.3 247.2 15.1 0.0543 1.06564 
550.0 58.22 1.002 45480.0 49380.0 353.7 153.8 172 .1 252.5 15.2 0.0558 1.06349 
560.0 56.45 0.9712 47090'.0 51100.0 356.8 155.6 173.1 257.4 15.4 0.0573 1.06152 

570.0 54.83 0.9432 48700.0 52840.0 359.8 157.4 174.1 262.2 15.6 0.0588 1.05971 
580.0 53.32 0.9174 50330.0 54580.0 362.9 159.2 175.3 266.8 15.7 0.0603 1.05804 
590.0 51.93 0.8934 51980.0 56340.0 365.9 161.0 176.5 271.2 15.9 0.0618 1. 05649 
600.0 50.62 0.8709 53640.0 58120.0 368.9 162.8 177.8 275.4 16.1 0.0634 1.05504 
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Thermophysica! properties of norma! butane - Continued 

T Density Density E H S Cy Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 J/mo! J/mo! J/(mo!'K) J/(mo!'K) mls .uPa-s W/(m'K) Const . 

4.00 MPa isobar 

135.50a 736.5 12.67 -22590.0 -22270.0 133.9 82.61 109.5 1679.0 2320.0 0.208 2.04080 
160.0 713.8 12.28 -197.80.0 -19460.0 153.0 87.41 116.7 1579.0 1100.0 0.183 2.00134 
200.0 676.6 11.64 -15120.0 -14780.0 179.1 85.69 118.2 1421.0 505.0 0.153 1.93754 
250.0 628.8 10.82 -9028.0 -8658.0 206.3 91. 65 127.6 1183.0 268.0 0.128 1.85690 
300.0 576.9 9.924 -2354.0 -1951.0 230.8 101. 5 141.3 929.1 165.0 0.109 1.77149 
320.0 553.9 9.530 518.8 938.5 240.1 105.9 147.8 826.0 138.0 0.101 1.73461 
340.0 529.1 9.102 3527.0 3966.0 249.2 110.5 155.2 722.1 115.0 0.0943 1. 69514 
360.0 501.3 8.625 6692.0 7156.0 258.4 115.4 164.1 616.3 95.9 0.0874 1. 65185 
380.0 469.0 8.070 10060.0 10550.0 267.5 120.6 176.2 506.5 78.3 0.0808 1.60239 
390.0 450.1 7.744 11840.0 12360.0 272.2 123.3 184.8 448.7 69.9 U.0774 1.:)'/391 

400.0 428.1 7.366 13720.0 14260.0 277.0 126.3 197.1 387.1 61.5 0.0740 1. 54123 
405.0 415.4 7.146 14710.0 15270.0 279.5 127.8 206.0 354.1 57.2 0.0723 1.52249 
410.0 400.8 6.895 15750.0 16330.0 282.1 129.5 218.6 318.6 52.7 0.0705 1.50126 
415.0 383.3 6.595 16860.0 17460.0 284.9 131.4 238.7 279.5 47.8 0.0692 1.47614 
416.0 379.3 6.526 17090.0 17710.0 285.5 131.8 244.4 271.1 46.8 0.0691 1.47042 
418.0 370.6 6.375 17580.0 18210.0 286.7 132.6 258.8 253.4 44.6 0.0694 1.45801 
420.0 360.5 6.203 18100.0 18740.0 288.0 133.6 279.4 234.2 42.3 0.0710 1.44384 
422.U 34ll.::> ::>.996 lllt570.0 19330.0 269.4 134.6 312.0 213.2 39.6 0.0757 1. 42700 
423.0 341.3 5.873 18980.0 19660.0 290.1 135.2 337.2 201.7 38.2 0.0812 1.41706 
424.0 333.0 5.730 19310.0 20010.0 291.0 135.9 373.8 189.2 36.6 0.0936 1.40555 

425.0 322.9 5.556 19690.0 20410.0 291.9 136.7 432.6 175.7 34.7 0.179 1.39168 
425.5 316.9 :5.451 19910.0 20640.0 292.4 137.1 478.1 168.3 33.6 0.144 1. 311339 
426.0 309.8 5.329 20140.0 20890.0 293.0 137.6 543.6 160.5 32.4 0.113 1. 37374 
426.5 301.1 5.180 20420.0 21190.0 293.7 138.2 646.0 1:52.1 31.1 0.103 1.3620:5 
426.6 299.1 5.146 20480.0 21250.0 293.9 138.3 673.7 150.4 30.8 0.101 1.35937 
416.8 194.8 s_on 1.01\10.0 21400.0 294.2 138.6 739.6 146.8 30.1 0.0988 1.35358 
427.0 289.9 4.988 20750.0 21:550.0 294.6 138.9 824.2 143.2 29.4 0.0966 1. 34707 
427.5 274.2 4.718 21190.0 22040.0 295.7 139.8 1173.0 133.7 27.3 0.0918 1.32620 
428.0 250.4 4.308 21840.0 22770.0 297.4 140.9 1762.0 125.2 24.4 0.0873 1.29498 
428.5 220.7 3.798 22670.0 23720.0 299.7 141.6 1884.0 120.8 21.5 0.0836 1.25699 

429.0 197.7 3.401 23370.0 24550.0 301.6 141.6 1398.0 120.4 19.6 0.0807 1.22799 
429.5 182.9 3.147 23870.0 25140.0 303.0 141.3 1013.0 121.8 18.:5 0.0779 1.20972 
430.0 172.9 2.975 24240.0 25590.0 304.0 141.0 790.6 123.7 17.8 0.0750 1.19747 
431.0 159.8 2.749 24800.0 26250.0 305.6 140.5 568.9 127.6 17.0 0.0700 1.18148 
432.0 151.0 2.598 25220.0 26760.0 306.7 140.1 4b2.1 131.J lb.:) 0.0660 1.17069 
432.5 147.5 2.537 2:5410.0 26980.0 307.2 139.9 427.2 133.0 16.4 0.0643 1.16669 
433.0 144.4 2.484 25580.0 27190.0 307.7 139.8 399.6 134.6 16.2 0.0628 1.16300 
433.5 141.6 2.437 25740.0 27380.0 308.2 139.6 377.1 136.2 16.1 0.0614 1.15970 
434.0 139.1 2.394 25900.0 27570.0 308.6 139.5 358.:5 137.8 15.9 0.0602 1.15672 
43:5.0 134.8 2.318 26190.0 27910.0 309.4 139.3 329.3 140.7 1:5.7 0.0580 1.151:51 

436.0 131.0 2.254 26450.0 28230.0 310.1 139.1 307.4 143.4 15.6 0.0562 1.14707 
437.0 127.7 2.197 26710.0 28530.0 310.8 139.0 290.4 145.9 15.4 0.0548 1.14319 
438.0 124.8 2.147 26950.0 28810.0 311.4 138.9 276.7 148.4 1:5.3 0.0535 1.1397:5 
439.0 122.2 2.102 27180.0 29080.0 312.1 138.8 265.5 150.7 15.2 0.0524 1.13666 
440.0 119.8 2.061 27400.0 29340.0 312.7 138.7 256.1 152.8 15.1 0.0515 1.13386 
442.0 115.6 1.988 27830.0 29840.0 313.8 138.6 241.3 157.0 15.0 0.0501 1.12894 
444.0 111.9 1.926 28230.0 30310.0 314.8 138.6 230.1 160.8 14.9 0.0490 1.12472 
446.0 108.8 1. 871 28620.0 30760.0 31:5.9 138.6 221.4 164.3 14.8 0.0482 1.12102 
448.0 105.9 1.823 29000.0 31200.0 316.8 138.7 214.3 167.6 14.7 0.0476 1.11774 
450.0 103.4 1.779 29370.0 31620.0 317.8 138.7 208.5 170.8 14.6 0.0471 1.11479 

452.0 101.1 1. 739 ?9730.0 320~0.0 ~18.7 1~1l.9 :'-03.7 173.7 14.6 0.0468 1.11212 
454.0 98.95 1.702 30080.0 32430.0 319.6 139.0 199.7 . 176.6 14.5 0.0465 1.10967 
456.0 97.00 1.669 30430.0 32830.0 320.4 139.1 196.2 179.3 14.5 0.0463 1.10741 
458.0 95.18 1.637 30780.0 33220.0 321.3 139.3 193.2 181.8 14.5 0.0462 1.10532 
460.0 93.48 1.608 31120.0 33600.0 322.1 139.5 190.6 184.3 14.5 0.0462 1.10337 
465.0 89.69 1 . .543 319.50.0 34540.0 324.2 140.0 185.4 190.1 14.4 0.0462 1.09903 
470.0 86.41 1.487 32770.0 35460.0 326.1 140.6 181.6 195.5 14.4 0.0464 1.09528 
475.0 83.51 1.437 33580.0 36360.0 328.0 141.3 178.7 200.4 14.4 0.0467 1. 09198 
480.0 80.93 1.392 34370.0 37250.0 329.9 142.0 176.5 205.1 14.4 0.0471 1.08905 
485.0 78.60 1.352 35170.0 38130.0 331.7 142.7 174.9 209.4 14.5 0.0476 1.08640 
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ThermophyskaJ properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 molldm3 J/mo! J/mol J/(mo!·K) J/(mo!'K) m/s /lPa-s W/(m'K) Con st. 

490.0 76.48 1. 316 35960.0 39000.0 333.5 143.5 173.7 213.6 14.5 0.0481 1.08400 
495.0 74.54 1.282 36740.0 39860.0 335.3 144.3 172.7 217.5 14.5 0.0486 1.08181 
500.0 72.75 1.252 37530.0 40720.0 337.0 145.1 172.1 221.2 14.6 0.0492 1.07978 
505.0 71.08 1.223 38310.0 41580.0 338.7 146.0 171.6 224.8 14.7 0.0498 1.07791 
510.0 69.54 1.196 39100.0 42440.0 340.4 146.8 171.3 228.2 14.7 0.0504 1.07617 
520.0 66.73 1.148 40670.0 44150.0 343.7 148.5 171.1 234.6 14.8 0.0517 1.07301 
530.0 64.24 1.105 42240.0 45860.0 347.0 150.3 171.3 240.6 15.0 0.0531 1.07022 
540.0 62.00 1.067 43830.0 "7580.0 350.2 152.1 171.8 246.3 15.1 0.0545 1.06772 
550.0 59.98 1.032 45430.0 49300.0 353.3 153.9 172 .6 251.6 15.3 0.0559 1.06546 
560.0 58.13 1.000 47030.0 51030.0 356.5 155.7 173.5 256.7 15.5 0.0574 1.06340 

570.0 56.44 0.9710 48650.0 52770.0 359.5 157.5 174.5 261.5 15.6 0.0589 1.06151 
580.0 54.157 0.9441 ~U:llS().U 54520.0 362.6 159.3 175.6 266.1 15.8 0.0604 1.05977 
590.0 53.42 0.9191 51930.0 56280.0 365.6 161.1 176.8 210.6 16.0 0.0619 1.05815 
600.0 52.07 0.8958 53590.0 58060.0 368.6 162.9 178 .1 214.8 16.2 0.0635 1.05665 

4.20 MPa isobar 

135.603 736.6 12.67 -22580.0 -22250.0 133.9 82.64 109.6 1679.0 2320.0 0.208 2.04089 
16{).0 713.9 12.28 -J9790.0 -19440.0 152.9 87.41 116.7 1579.0 1100.0 0.183 2.00152 
200.0 676.8 11.64 -15130.0 -14770.0 179.0 1\::5.70 111), Z 14U.U SOb.O 0.154 1. 93777 
250.0 629.0 10.82 -9035.0 -8647.0 206.3 91.66 127.6 1184.0 268.0 0.128 1.85722 
300.0 577.2 9.930 -2365.0 -1942.0 230.7 101.5 141.2 931.2 165.0 0.109 1.77200 
320.0 554.3 9.537 504.7 945.1 240.0 105.9 147.6 828.7 138.0 0.102 1. 73525 
340.0 529.6 9.112 3509.0 3970.0 249.2 110.5 155.0 725.3 116.0 0.0945 1.69598 
360.v ~O2.1 8.638 6668.0 7155.0 258.3 115.4 163.8 620.3 96.4 0.0877 1.65299 
380.0 470.2 8.089 10020.0 10540.0 267.4 120.5 175.6 511.8 78.9 0.0810 1.60409 
390.0 451.6 7.769 11800.0 12340.0 272.1 123.3 183.7 455.0 70.6 0.0778 1. 57609 

400.0 430.2 7.401 13660.0 14230.0 276.9 126.2 195.2 394.9 62.3 0.0744 1.':;4423 
405.0 417.9 7.189 14640.0 15220.0 279.4 127.7 203.2 362.8 58.1 0.0727 1. 52613 
410.0 404.0 6.950 15660.0 16260.0 281. 9 129.3 214.2 328.9 53.7 0.0710 1.50588 
415.0 387.7 6.670 16740.0 17370.0 284.6 131.1 230.7 292.0 49.1 0.0696 1.48240 
416.0 384.0 6.607 16970.0 17610.0 285.2 131.5 235.1 284.2 48.1 0.0694 1.47717 
418.0 376.2 6.472 17440.0 18090.0 286.3 132.3 245.8 267.9 46.1 0.0695 1.46596 
420.0 367.4 6.321 17930.0 18590.0 287.5 133.1 260.0 250.7 43.9 0.0705 1.45351 
422.0 357.3 6.148 18450.0 19130.0 288.8 134.1 279.9 232.2 41.6 0.0738 1.43937 
424.0 345.4 5.943 19010.0 19720.0 290.2 135.1 310.6 212.1 39.1 0.0871 1.42272 
426.0 330.4 5.685 19650.0 20390.0 291. 8 136.3 364.4 1119.9 _,I> _ 1 0.103 140196 

427.0 321.0 5.522 20010.0 20770.0 292.7 137.0 410.2 177.8 34.4 0.0914 1.38902 
427.5 315.5 5.428 20210.0 20990.0 293.2 137.4 442.2 171.4 33.5 0.0889 1.38156 
428.0 309.4 5.323 20430.0 21220.0 293.7 137.9 483.3 IM.8 32.5 0.0870 1.37321 
428.5 302.3 5 202 20660.0 2H70.0 :394.3 138.3 537.7 158.1 31.3 0.08.53 1.36371 
429.0 294.2 5.061 20930.0 21760.0 295.0 138.9 610.9 151.3 30.1 0.0838 1.35272 
430.0 272.8 4.694 21580.0 22470.0 296.6 140.1 833.6 138.1 27.2 0.0803 1.32435 
431.0 243.9 4.196 22430.0 23430.0 298.9 141.3 1048.0 128.7 23.8 0.0763 1.28662 
432.0 214.5 3.690 23330.0 24470.0 301.3 141.9 991.8 125.3 21.0 0.0730 1.24909 
434.0 177.1 3.047 24680.0 26060.0 304.9 141.5 619.3 128.1 18.2 0.0678 1.20258 
436.0 158.2 2.722 25550.0 27090.0 307.3 140.9 439.5 133.8 17.1 0.0632 1.17960 

436.5 154.8 2.664 25730.0 27310.0 307.8 140.7 413.2 135.2 16.9 0.0622 1.17551 
431.0 151.8 2.611 25900.0 27510.0 308.3 140.6 391.1 136.7 16.7 0.0612 1.17183 
437.5 149.0 2.563 26060.0 27700.0 308.7 140.5 372.4 138.0 16.6 0.0604 1.16850 
438.0 146.4 2.520 26210.0 27880.0 309.1 140.4 356.3 139.4 16.4 0.0595 1.16545 
439.0 141.9 2.442 26500.0 28220.0 309.9 140.2 330.2 142.0 16.2 0.0580 1.16006 
440.0 138.0 2.375 26770.0 28540.0 310.6 140.1 310.0 144.5 16.0 0.0567 1.15540 
441.0 134.6 '.315 27030.0 lS8~o.O 311. 3 140.0 293.8 146.9 1.5.9 0.05.55 1.1.5131 
442.0 131.5 2.262 27270.0 29130.0 312.0 139.9 280.5 149.2 15.8 0.0545 1.14766 
443.0 128.7 2.214 27510.0 29400.0 312.6 139.8 269.5 151.4 15.6 0.0536 1.14438 
444.0 126.2 2.171 27730.0 29670.0 313.2 139.7 260.2 153.5 15.5 0.0528 1.14139 

446.0 121.7 2.094 28170.0 30170.0 314.3 UY.O 245.3 157.5 15.4 0.0515 1.13613 
448.0 117.8 2.027 28580.0 30650.0 315.4 139.6 234.0 161.2 15.2 0.0505 1.13161 
450.0 114.5 1.969 28980.0 31110.0 316.4 139.6 225.0 164.6 15.1 0.0497 1.12765 
452.0 111.4 1.917 29360.0 31550.0 317.4 139.7 217.8 167.9 15.0 0.0491 1.12413 
454.0 108.7 1.871 29740.0 31980.0 318.3 139.8 211.8 171.0 15.0 0.0486 1.12097 
456.0 106.3 1.828 30100.0 32400.0 319.3 139.9 206.9 174.0 14.9 0.0482 1.11811 
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Thermophysical properties of normal butane Continued 

T Density Density 

K kg/m3 molldm3 limo! limo! 11(mo!'K) J/(mol'K) mls IlPa-s W/(m'K) Canst. 

458.0 104.0 1.789 30460.0 32810.0 320.2 140.0 202.6 176.8 14.9 0.0479 1.11548 
460.0 101.9 1.753 30820.0 33210.0 321.0 140.2 199.0 179.5 14.8 0.0477 1.11307 
462.0 99.97 1.720 31170.0 33610.0 321.9 140.3 195.9 182.0 14.8 0.0476 1.11084 
464.0 98.16 1.689 31510.0 34000.0 322.7 140.5 193.2 184.5 14.7 0.0475 1.10876 

466.0 96.47 1.660 31850.0 34380.0 323.6 140.7 190.8 186.9 14.7 0.0475 1.10681 
470.0 93 39 1 607 17.:';20.0 ,:';140.0 :n~.2 141.2 186.9 191.4 14.7 0.0475 1.10328 
475.0 90.00 1.548 33350.0 36060.0 327.1 141. 8 183.1 196.7 14.7 0.0476 1.09938 
480.0 87.00 1.497 34160.0 36970.0 329.0 142.4 180.3 201.6 14.7 0.0479 1.09596 
485.0 84.32 1.451 34970.0 37860.0 330.9 143.1 178.1 206.2 14.7 0.0483 1.09291 
490.0 81.90 1.409 35770.0 38750.0 332.7 143.9 176.4 210.5 14.7 0.0487 1.09015 
495.U 79.7U 1.37 J 36:570.0 39630.0 334.:5 144.6 17:5.2 214.6 14.1 0.0492 1.08765 
500.0 77.68 1.336 37360.0 40500.0 336.2 145.4 174.2 218.5 14.8 0.0498 1.08536 
505.0 75.81 1.304 38150.0 41370.0 338.0 146.2 173.6 222.2 14.8 0.0503 1.08325 
510.0 74.09 1.275 38940.0 42240.0 339.7 147.1 173.1 225.8 14.9 0.0509 1.08130 

520.0 70.97 1.221 40530.0 43970.0 343.0 148.8 172.6 232.5 15.0 0.0522 1.07778 
530.0 68.22 1.174 42110.0 45690.0 346.3 150.5 172.6 238.7 15.1 0.0535 1.07469 
540.0 65.77 1.131 43710.0 47420.0 349.5 152.3 172.9 244.5 15.3 0.0549 1.07193 
550.0 63.55 1.093 45310.0 49150.0 352.7 154.0 173.5 250.0 15.4 0.0563 1.06946 
560.0 61.54 1.O5? 46920.0 508?0.0 355.9 155.8 174.3 255.2 15.6 0.0577 1.06721 

570.0 59.70 1.027 48550.0 52640.0 359.0 157.6 175.2 260.2 15.7 0.0592 1.06515 
580.0 58.01 0.9980 50190.0 54400.0 362.0 159.4 176.3 264.9 15.9 0.0607 1.06326 
590.0 56.44 0.9710 51840.0 56160.0 365.0 161.2 177.4 269.4 16.1 0.0622 1.06151 
600.0 54.98 0.9458 53500.0 57940.0 368.0 163.0 178.7 273.8 16.3 0.0638 1.05988 

4.40 MFa isobar 

135.60a 736.7 12.67 -22580.0 -22240.0 133.9 82.66 109.6 1680.0 2330.0 0.208 2.04099 
160.0 714.0 12.28 -19790.0 -19430.0 152.9 87.41 116.7 1580.0 1100.0 0.183 2.00169 
200.0 676.9 11.65 -15130.0 -14750.0 179.0 85.71 118.2 1423.0 507.0 0.154 1.93799 
250.0 629.2 10.83 -9042.0 -8636.0 206.3 91.67 127.5 1186.0 269.0 0.129 1.85754 
300.0 577.5 9.935 -2376.0 -1933.0 230.7 101. 5 141.1 933.4 166.0 0.109 1.77252 
320.0 554.7 9.544 490.8 951.8 240.0 105.9 147.5 831.3 139.0 0.102 1.73589 
340.0 530.1 9.121 3491.0 3973.0 249.1 110.5 154.8 728.4 116.0 0.0947 1. 69681 
360.0 502.8 8.651 6645.0 7154.0 258.2 115.4 163.5 624.3 96.8 0.0879 1. 65412 
380.0 471.3 8.108 9989.0 10530.0 267.4 120.5 175.0 517.0 79.5 0.0813 1.60576 
390.0 453.0 7.794 11750.0 12320.0 272.0 123.2 182.8 461.1 71.2 0.0781 1.57821 

400.0 432.1 7.434 13600.0 14200.0 276.7 126.1 193.5 402.3 63.0 0.0748 1. 54709 
405.0 420.2 7.229 14570.0 15180.0 279.2 127.6 200.8 371.2 58.9 0.0731 1. 52957 
410.0 406.9 7.001 15580.0 16210.0 281. 7 129.2 210.5 338.5 54.6 0.0715 1.51016 
415.0 391.6 6.737 16640.0 17290.0 284.3 130.9 224.4 303.5 50.2 0.0700 1.48802 
420.0 373.1 6.419 17780.0 18470.0 287.2 132.8 246.9 265.1 45.4 0.0703 1.46162 
422.0 364.3 6.268 18270.0 18970.0 288.4 133.6 260.7 24-8.4 43.3 0.0726 1. 44919 
424.0 354.3 6.096 18790.0 19510.0 289.6 134.5 279.8 230.7 41.0 0.0825 1. 43513 
426.0 342.6 5.894 19350.0 20100.0 291.0 135.6 308.0 211. 7 38.6 0.0945 1.41876 
427.0 335.8 5.777 19650.0 20420.0 291.8 136.1 327.9 201.6 37.2 0.0863 1.40935 
428.0 328.1 5.645 19980.0 20760.0 292.6 136.7 354.0 191.1 35.8 0.0834 1.39881 

429.0 319.3 5.494 20330.0 21130.0 293.4 137.4 389.6 180.3 34.2 0.0818 1.38677 
430.0 309.0 5.316 20710.0 21540.0 294.4 138.1 439.5 169.1 32.5 0.0805 1.37269 
430.5 303.0 5.214 20920.0 21770.0 294.9 138.5 472.1 163.4 31.5 0.0797 1.36465 
431.0 296.5 5.100 21150.0 22010.0 295.5 139.0 511.1 157.8 30.5 0.0789 1.35579 
431.5 289.1 4.974 21400.0 22280.0 296.1 139.4 556.7 152.4 29.5 0.0780 1. 34598 
434.0 241.4 4.154 22910.0 23970.0 300.0 141.6 759.7 132.9 23.7 0.0720 1.28342 
436.0 204.3 3.514 24180.0 25430.0 303.4 142.2 667.4 129.9 20.3 0.0681 1.23623 
438.0 179.4 3.087 25180.0 26600.0 306.0 141.9 510.4 132.7 18.5 0.0649 1.20545 
440.0 163.5 2.813 25950.0 27510.0 308.1 141.5 407.1 137.2 17.5 0.0619 1.18601 
445.0 140.6 2.419 27390.0 29210.0 312.0 140.8 292.5 148.7 16.3 0.0562 1.15846 

446.0 137 5 2.365 27630.0 29490.0 312.6 140.8 ::180.5 150.8 16.::1 0.0554 1.15473 
447.0 134.6 2.316 27870.0 29770.0 313.2 140.7 270.3 152.8 16.0 0.0546 1.15134 
448.0 132.0 2.271 28100.0 30040.0 313.8 140.6 261.6 154.8 15.9 0.0540 1.14825 
450.0 127.3 2.191 28540.0 30540.0 314.9 140.6 247.3 158.6 15.7 0.0528 1.14277 
452.0 123.3 2.122 28950.0 31030.0 316.0 140.6 236.3 162.2 15.6 0.0519 1.13803 
454.0 119.8 2.061 29360.0 31490.0 317.0 140.6 227.4 165.5 15.5 0.0511 1.13388 
456.0 116.6 2.006 29750.0 31940.0 318.0 140.7 220.3 168.7 15.4 0.0505 1.13018 
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Thermophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 molldm3 limo! limo! 11(mo!'K) J/(mo!'K) m/s /lPa'S W/(m'K) Const. 

458.0 113.8 1.957 30120.0 32370.0 319.0 140.8 214.3 171.7 15.3 0.0500 1.12684 
460.0 111. 2 1. 913 30500.0 32800.0 319.9 140.9 209.3 174.6 15.2 0.0496 1.12382 
462.0 108.8 1.872 30860.0 33210.0 320.8 141.0 205.0 177 .4 15.2 0.0493 1.12105 

464.0 106.6 1.834 31220.0 33620.0 321.7 141.2 201.4 180.0 15.1 0.0491 1.11850 
466.0 104.6 1.799 31570.0 34020.0 322.5 141. 3 198.2 182.6 15.1 0.0489 1.11614 
468.0 102.7 1.766 31920.0 34410.0 323.4 141.5 195.4 185.0 15.0 0.0488 1.11395 
470.0 100.9 1 .7:'11> .n'l>o.o .14!l00.0 124.' 141.7 19:'1.0 1117.4 l'i.O 0.04R7 1.111 RQ 
475.0 96.88 1.667 33110.0 35750.0 326.2 142.3 188.1 193.0 15.0 0.0487 1.10729 
480.0 93.40 1.607 33940.0 36680.0 328.2 142.9 184.4 198.2 14.9 0.0489 1.10329 
485.0 90.32 1.554 34760.0 37600.0 330.1 143.5 181.6 203.0 14.9 0.0491 1.09975 
490.0 87.56 1.506 35580.0 38500.0 331.9 144.2 179.5 207.5 14.9 0.0495 1.09660 
49.5.0 8.5.06 1.463 36380.0 39390.0 333.7 14.5.0 177.9 211.8 1.5.0 0.0499 1.09376 
500.0 82.79 1.424 37190.0 40280.0 335.5 145.7 176.6 215.9 15.0 0.0504 1.09117 

505.0 80.70 1.388 37990.0 41160.0 337.3 146.5 175.7 219.7 15.0 0.0509 1.08880 
510.0 78.77 1.355 38790.0 42030.0 339.0 147.3 175.0 223.4 15.1 0.0514 1. 08661 
515.0 76.98 1.324 39590.0 42910.0 340.7 148.2 174.5 227.0 15.1 0.0520 1.08458 
520.0 75.32 1.296 40380.0 43780.0 342.4 149.0 174.1 230.4 15.2 0.0526 1.08270 
530;0 72.29 1.244 41980.0 45520.0 345.7 150.7 173.9 236.8 15.3 0.0539 1.07928 
540.0 69.60 1.197 43580.0 47260.0 348.9 152.4 174.0 242.8 15.4 0.0552 1.07625 
550.0 67.19 1.156 "5190.0 "9000.0 352.1 15~.2 17".5 l~lL" 15.6 0.0566 1 .0735-1 
560.0 65.00 1.118 46810.0 50750.0 355.3 156.0 175.2 253.8 15.7 0.0581 1.07109 
570.0 63.01 1.084 48450.0 52500.0 358.4 157.7 176.0 258.8 15.9 0.0595 1.06885 
580.0 61.18 1.053 50090.0 54270.0 361.5 159.5 177.0 263.7 16.0 0.0610 1.06680 

:590.0 :59.49 1.023 :517:50.0 :56040.0 364.::5 161.3 1711.1 266.3 16.2 0.062::5 1.06491 
600.0 57.92 0.9964 53410.0 57830.0 367.5 163.1 179.2 272.8 16.4 0.0640 1.06316 

4.60 MPa isobar 

13S.60a 736.7 12.68 -22580.0 -22220.0 133.9 82.69 109.6 1681.0 2330.0 0.208 2.04109 
160.0 714.1 12.29 -19790.0 -19420.0 152.9 87.41 116.7 1581.0 1110.0 0.183 2.00186 
200.0 677.0 11.65 -15140.0 -14740.0 179.0 85.71 118.1 1424.0 508.0 0.154 1.93821 
250.0 629.4 10.83 -9050.0 -8625.0 206.2 91.68 127.5 1187.0 269.0 0.129 1.85786 
300.0 577.8 9.941 -2388.0 -1925.0 230.6 101.5 141.0 935.6 166.0 0.109 1. 77302 
320.0 555.2 9.551 476.9 958.5 239.9 105.9 14'1.4 833.9 139.0 0.102 1. '/3653 
340.0 530.7 9.130 3473.0 3977.0 249.1 110.5 154.6 731.6 117.0 0.0948 1.69763 
360.0 503.5 8.663 6622.0 7153.0 258.2 115.3 163.2 628.2 97.3 0.0881 1.65523 
380.0 472.3 8.126 9956.0 10520.0 267.3 120.5 174.4 522.1 80.0 0.0816 1.60738 
390.0 454.4 7.817 11710.0 12300.0 271.9 123.1 181.9 467.0 71.8 0.0784 1.58027 

400.0 434.0 7.466 13550.0 14170.0 276.6 126.0 191.9 409.5 63.8 0.0752 1.54983 
410.0 409.7 7.048 15510.0 16160.0 281.5 129.0 207.3 347.7 55.5 0.0719 1.51415 
415.0 395.2 6.798 16550.0 17220.0 284.1 130.7 219.3 314.2 51.2 0.0704 1.4931~ 

420.0 378.1 6.504 17650.0 18360.0 286.8 132.5 237.4 278.1 46.7 0.0702 1.46864 
422.0 370.1 6.368 18120.0 18850.0 288.0 133.3 247.7 262.7 44.7 0.0719 1.45742 
424.0 361.4 6.217 18610.0 19350.0 289.2 134.1 261.1 246.5 42.7 0.0792 1.44504 
426.0 351.5 6.047 19130.0 19890.0 290.5 135.0 279.1 229.6 40.5 0.0885 1.43114 
428.0 340.0 5.849 19690.0 20470.0 291.8 136.0 304.7 211.6 38.1 0.0803 1.41512 
429.0 333.4 5.736 19990.0 20790.0 292.5 136.5 321.9 202.3 36.8 0.0793 1.40604 
430.0 326.1 5.610 20300.0 21120.0 293.3 137.1 343.5 t92.7 35.5 0.0787 1.39603 

431.0 317.9 3.470 20640.0 21480.0 294.1 137.7 371.0 183.0 34.0 0.0781 1.38484 
432.0 308.6 5.309 21000.0 21860.0 295.0 138.4 406.3 173.2 32.5 0.0774 1.37218 
433.0 297.9 5.125 21390.0 22290.0 296.0 139.1 451.0 163.6 30.8 0.0764 1. 35770 
434.0 285.5 4.911 21830.0 22770.0 297.1 139.9 504.1 154.6 29.0 0.0750 1.34109 
436.0 255.8 4.401 22840.0 23880.0 299.7 141.4 597.1 141.1 25.3 0.0715 1.30208 
440.0 199.6 3.434 24880.0 26220.0 305.0 142.5 523.2 134.9 20.0 0.0656 1.23040 
445.0 162.0 2.787 26700.0 28350.0 309.9 142.0 351.5 143.0 17.5 0.0602 1.18416 
450.0 142.7 2.454 28030.0 29900.0 313.3 141.6 277.6 153.0 16.5 0.0562 1.16093 
451.0 139.8 2.405 28260.0 30170.0 313.9 141.5 268.6 154.9 16.4 0.0556 1.15753 
452.0 1:.17.2 "-.:'IIiO 2R41l0.0 30440.0 :.I14.'i 141.'i 260.7 t56.7 16.3 0.0550 1.15440 

454.0 132.5 2.279 28930.0 30950.0 315.6 141.5 247.5 160.3 16.1 0.0540 1.14882 
456.0 128.4 2.208 29350.0 31430.0 316 .• 7 141.5 237.1 163.6 15.9 0.0531 1.14396 
458.0 124.7 2.146 29750.0 .31900.0 317.7 141.5 228.7 166.9 15.8 0.0524 1.13967 
460.0 121.5 2.090 30150.0 32350.0 318.7 141.6 221.8 169.9 15.7 0.0518 1.13584 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 781 

Thermophysica! properties of norma! butane - Continued 

T Density Density E 

K kg/m3 mol/dm3 J/mo! J/mo! J/(mo!'K) J/(mo!'K) m/s llPa-s W/(m'K) Canst. 

462.0 118.5 2.039 30530.0 32780.0 319.6 141.7 215.9 172.9 15.6 0.0514 1.13238 
464.0 115.8 1.992 30900.0 33210.0 320.6 141.8 211.0 175.7 15.5 0.0510 1.12923 
466.0 113.3 1.950 31270.0 33630.0 321.5 141. 9 206.8 178.4 15.5 0.0507 1.12634 
468.0 111.0 1.911 31630.0 34040.0 322.3 142.1 203.2 181.0 15.4 0.0504 1.12368 
470.0 108.9 1.874 31990.0 34440.0 323.2 142.3 200.0 183.5 15.4 0.0502 1.12122 
472.0 106.9 1.840 32340.0 34840.0 324.0 142.4 197.2 185.9 15.3 0.0501 1.11892 

474.0 105.1 1.808 32690.0 35230.0 324.9 142.6 194.8 188.2 15.3 0.0500 1.11677 
480.0 100 .2 1.723 33710.0 36380.0 327.3 143.3 189.0 194.8 15.2 0.0500 1.11107 
485.0 96.61 1.662 34550.0 37320.0 329.2 143.9 185.5 199.9 15.2 0.0501 1.10698 
490.0 93.46 1.608 35380.0 38240.0 331.1 144.6 182.8 204.6 15.2 0.0503 1.10337 
495.0 90.64 1.559 36200.0 39150.0 33:3.0 145.3 180.7 209.1 15.2 0.0507 1.10013 
500.0 88.08 1.515 37010.0 40050.0 334.8 146.0 179.1 213.3 15.2 0.0511 1.09721 
505.0 85.75 1.475 37820.0 40940.0 336.5 146.8 177.9 217.3 15.2 0.0515 1.09454 
510.0 83.60 1.438 38630.0 41830.0 338.3 147.6 177 .0 221.1 15.3 0.0520 1.09210 
515.0 81.62 1.404 39430.0 42710.0 340.0 148.4 176.3 224.8 15.3 0.0526 1.08984 
520.0 79.78 1. 373 40240.0 43590.0 341.7 149.2 175.8 228.3 15.3 0.0531 1.08775 

530.0 76.45 1.315 41850.0 45340.0 345.1 150.9 175.3 234.9 15.4 0.0544 1.08398 
540.0 73.51 1.265 43460.0 47100.0 348.3 152.6 175.2 241.1 15.6 0.0557 1.08066 
550.0 70.89 1.no -15080.0 48850.0 351.5 154.4 175.5 146.9 15.7 0.0570 1.07770 
560.0 68.52 1.179 46700.0 50610.0 354.7 156.1 176.0 252.4 15.8 0.0584 1.07503 
570.0 66.36 1.142 48340.0 52370.0 357.8 157.9 176.8 257.6 16.0 0.0598 1.0726.1 
580.0 64.39 1.108 49990.0 54140.0 360.9 159.6 177.7 262.5 16.1 0.0613 1.07040 
590.0 62.57 1.076 51650.0 55920.0 364.0 161.4 178.7 267.3 16.3 0.0628 1.06836 
600.0 60.59 1.0411 53320.0 57720.0 367.0 163.2 179.5 271. 5 16.5 0.0643 1.06648 

4.80 MPa isobar 

135.70" 736.8 12.68 -22580.0 -22200.0 133.9 82.72 109.6 1682.0 2330.0 0.208 2.04118 
160.0 714.2 12.29 -19800.0 -19410.0 152.9 87.42 116.7 1582.0 1110.0 0.183 2.00204 
200.0 677 .2 11.65 -15140.0 -14730.0 179.0 85.72 118.1 1425.0 509.0 0.154 1. 93843 
250.0 629.6 10.83 -9057.0 -8613.0 206.2 91.69 127.5 1189.0 270.0· 0.129 1. 85818 
300.0 578.1 9.946 -2399.0 -1916.0 230.6 101.5 141.0 937.7 167.0 0.109 1.77353 
320.0 555.6 9.558 463.1 965.3 239.9 105.9 147.3 836.4 140.0 0.102 1.73716 
340.0 531.2 9.139 3456.0 3981.0 249.0 110.5 154.5 734.7 117.0 0.0950 1.69844 
360.0 504.2 8.675 6599.0 7152.0 258.1 115.3 162.9 632.1 97.8 0.0883 1.65633 
380.0 473.4 8.144 9924.0 10510.0 267.2 120.4 173.8 527.1 80.6 0.0818 1. 60897 
390.0 4;:!;:!.7 7.840 11670.0 12290.0 271.8 123.1 151.0 472.9 n.::; 0.0787 L;:!5227 

400.0 435.7 7.497 13500.0 14140.0 276.5 125.9 190.5 416.4 64.5 0.0755 1.55247 
410.0 412.2 7.092 15430.0 16110.0 281. 3 128.9 204.6 356.4 56.4 0.0723 1.51790 
415.0 398.4 6.854 16460.0 17160.0 283.9 130.5 215.0 324.3 52.2 0.0709 1.49784 
420.0 382.4 6.579 17540.0 18270.0 286.5 132.2 230.0 290.0 47.8 0.0703 1.47488 
425.0 363.0 6.246 18710.0 19470.0 289.4 134.2 254.2 252.9 43.1 0.105 1.44738 
426.0 358.6 6.169 18950.0 19730.0 290.0 134.6 261.0 245.1 42.1 0.0841 1.44108 
428.0 348.8 6.000 19470.0 20270.0 291.3 135.5 277.8 228.9 40.0 0.0778 1.42738 
430.0 337.5 5.807 20020.0 20850.0 292.6 136.4 300.7 212.0 37.7 0.0768 1.41178 
431.0 331.2 5.698 20310.0 21150.0 293.3 136.9 315.5 203.4 36.5 0.0766 1.40306 
432.0 324.3 5.580 20620.0 21480.0 294.1 137.5 333.2 194.7 35.2 0.0764 1. 39357 

433.0 316.7 5.449 20940.0 21820.0 294.9 138.0 354.6 185.9 33.9 0.0761 1.38316 
434.0 308.2 5.303 21280.0 22190.0 295.7 138.6 380.2 177.2 32.5 0.0756 1.37168 
435.0 298.8 5.141 21650.0 22580.0 296.6 139.3 410.1 168.8 31.0 0.0748 1.35898 
436.0 288.3 4.961 22040.0 23010.0 297.6 139.9 443.0 161.1 29.5 0.0738 1.34494 
440.0 239.2 4.115 23820.0 24990.0 302.1 142.2 519.0 141.6 23.6 0.0684 1.28051 
445.0 189.0 3.252 25890.0 27370.0 307.5 142.8 415.8 140.7 19.4 0.0633 1. 21725 
450.0 161.1 2.771 27440.0 29170.0 311.5 142.5 316.3 148.5 17.6 0.0594 1.18306 
451.0 157.1 2.703 27710.0 29480.0 312.2 142.4 303.2 150.3 17.4 0.0587 1.17827 
452.0 153.5 2.641 27960.0 29780.0 312.9 142.4 291.8 152.1 17.2 0.0581 1.17392 
453.0 150.2 2.584 28210.0 30070.0 313.5 142.3 281.7 153.9 17.0 0.0575 1.16996 

454.0 147.2 2.532 28450.0 30350.0 314.1 142.3 272.9 155.6 16.9 0.0569 1.16632 
456.0 141.8 2.439 28910.0 30880.0 315.3 142.3 258.1 159.1 16.7 0.0559 1.15987 
458.0 137.1 2.358 29340.0 31380.0 316.4 142.3 246.4 162.4 16.4 0.0550 1.15428 
460.0 132.9 2.287 29760.0 31860.0 317.4 142.3 236.9 165.6 16.3 0.0543 1.14937 
462.0 129.2 2.224 30170.0 32330.0 318.5 142.4 229.0 168.6 16.1 0.0536 1.14501 
464.0 125.9 2.166 30560.0 32780.0 319.4 142.4 222.4 171.6 16.0 0.0531 1.14110 
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Thermophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/mJ moVdmJ J/mol llmol J/(mol'K) J/(mol'K) m/s I-'Pa-s W/(m'K) Const. 

466.0 122.9 2.115 30950.0 33220.0 320.4 142.5 216.9 174.4 15.9 0.0526 1.13755 
468.0 120.1 2.067 31330.0 33650.0 321.3 142.7 212.1 177 .1 15.8 0.0523 1.13431 
470.0 117.6 2.023 31700.0 34070.0 322.2 142.8 208.1 179.7 15.8 0.0520 1 . 13134 
472.0 115.3 1.983 32060.0 34480.0 323.1 143.0 204.5 182.2 15.7 0.0517 1.12859 

474.0 113.1 1.945 32420.0 34890.0 323.9 143.2 201.4 184.7 15.7 0.0515 1.12604 
476.0 111.0 1. 910 32770.0 35290.0 324.8 143.3 198.7 187.1 15.6 0.0514 1.12366 
480.0 107.3 1.846 33470.0 36070.0 326.4 143.8 194.1 191.6 15.S 0.0512 1.11934 
485.0 103.2 1.776 34330.0 37030.0 328.4 144.3 189.7 196.8 15.5 0.0512 1.11462 
490.0 99.64 1. 714 35170.0 37970.0 330.3 145.0 186.4 201. 8 15.4 0.0513 1.11047 
495.0 96.45 1.659 36000.0 38900.0 332.2 145.6 183.8 206.4 15.4 0.0515 1.10680 
500.0 1)3.;7 1.610 36830.0 31)810.0 334.0 146.4 181. 8 210.8 1~.4 0.U~18 1.1035U 
505.0 90.97 1.565 37650.0 40720.0 335.8 147.1 180.3 215.0 15.4 0.0522 1.10051 
510.0 88.58 1.524 38460.0 41610.0 337.6 147.9 179.1 218.9 15.5 0.0527 1.09778 
515.0 86.39 1.486 39280.0 42510.0 339.3 148.7 178.2 222.7 15.5 0.0532 1.09528 

520.0 84.36 1.451 40090.0 43400'.0 341.1 149.5 177.5 226.3 15.5 0.0537 1.09296 
530.0 80.71 1.389 41710.0 45170.0 344.4 151.1 176.7 233.1 15.6 0.0548 1.08881 
540.0 77.50 1.333 43330.0 46930.0 347.7 152.8 176.4 239.5 15.7 0.0561 1.08518 
550.0 74.65 1.284 44960.0 48700.0 351.0 154.5 176.5 245.4 15.8 0.0574 1.08195 
560.0 72.09 1.240 46590.0 50460.0 354.2 156.3 176.9 251.0 1(;.0 0.0588 1.07906 
570.0 69.76 1.200 48240.0 52230.0 357.3 158.0 177 .6 256.4 16.1 0.0602 1.07644 
580.0 67.64 1.164 49890.0 54010.0 360.4 159.8 178.4 261.4 16.3 0.0616 1.07405 
590.0 65.69 1.130 51560.0 55800.0 363.5 161.5 179.3 266.2 16.4 0.0631 1.07186 
600.0 63.88 ].099 53230.0 57600.0 366.5 163.3 180.4 270.9 16.6 0.0646 1.06984 

5.00 MPa isobar 

135.703 736.9 12.68 -22580.0 -22190.0 133.9 82.75 109.7 1682.0 2330.0 0.208 2.04128 
160.0 714.3 12.29 -19800.0 -19390.0 152.9 87.42 116.7 1583.0 1110.0 0.183 2.00221 
200.0 677.3 11.65 -15140.0 -14720.0 178.9 85.73 118.1 1426.0 510.0 0.154 1.93865 
250.0 629.8 10.84 -9064.0 -8602.0 206.2 91.70 127.4 1190.0 270.0 0.129 1.85850 
300.0 578.4 9.952 -2410.0 -1907.0 230.6 101.5 140.9 939.8 167.0 0.109 1.77403 
320.0 555.9 9.565 449.5 972.2 239.8 105.9 147.2 839.0 140.0 0.102 1. 73778 
340.0 531.7 9.148 3439.0. 3985.0 249.0. 110.5 154.3 737.8 118.0. 0..0952 1.69925 
360.0 504.9 8.687 6576.0. 7152.0. 258.0 115.3 162.6 635.9 98.3 0.0885 1.65141 
380.0 474.4 8.162 9893.0 10.510..0 267.1 120.4 173.3 532.0 81.1 0.0821 1.61053 
390.0. 457.0 7.863 11640..0. 12270..0 271.7 123.0 180..2 478.5 73.0. 0..0790. 1.58421 

400.0 431.5 7.526 13450..0 14120.0. 276.3 125.8 189.2 423.2 65.1 0.0.759 1.55500 
410.0. 414.7 7.134 15370.0. 16070..0 281.2 128.8 20.2.2 364.7 57.2 0..0728 1.52144 
415.0 40.1.4 6.906 16380.0. 1710.0..0. 283.7 130.3 211.4 333.7 53.1 0..0713 1.50221 
420.0 386.4 6.647 17440..0. 18190..0. 286.3 132.0. 224.2 30.1.1 48.9 0.0705 1.48050 
425.0. 368.5 6.341 18560..0. 19350.0 289.0. 133.8 243.3 266.2 44.4 0..0.969 1.45515 
426.0 364.5 6.272 18800..0. 19600..0 289.6 134.2 248.4 258.9 43.5 0..0808 1.44947 
428.0. 355.9 6.123 19290.0 20.110.0. 290..8 135.0. 260.5 244.0. 41.6 0.0760 1.43732 
430.0 346.2 5.957 19800.0 20640.0. 292.1 135.9 276.0. 228.6 39.5 0.0.753 1.42386 
.i31~O :135.3 5 769 20350.0 :21210 0 193~.i 136~g 196 ~3 11?~.g 37 ~ J 0075'. 1 .40&71 
434.0. 322.7 5.552 20930..0. 21830.0 294.8 137.8 323.4 196.8 35.0. 0.0750 1.39138 

435.0 315.6 5.430 21240.0. 22160.0 295.6 138.3 340.2 188.9 .33.8 0.0.748 1. 38168 
436.0. 30.1.9 5.297 21570.0. 22510.0. 296.4 138.9 359.2 181.1 32.5 0.0.744 1. 31120 
437.0 299.5 5.152 21910.0 22880.0 297.2 139 . .5 380..2 173.7 31.2 0.0738 1.35985 
438.0 290.4 4.996 22270.0 23280.0 298.1 140.1 402.2 166.8 29.9 0..0.730 1.34763 
450..0. 182.8 3.145 26790..0. 28380.0 30.9.6 143.2 356.0. 146.5 19.1 0..0620. 1. 20961 
451.0 177.5 3.053 27090..0. 28730.0. 310.4 143.2 340.5 147.8 18.7 0.0.614 1.2030.5 
452.0. 172.6 2.970. 27380.0 29060.0 311.1 143.1 326.4 149.2 18.4 0..0.608 1.19712 
453.0 168.2 2.894 27650.0 29380.0 311. 8 143.1 313.7 150.1 18.2 0.0602 1.19175 
454.0 164.2 2.825 '27920.0 29690.0 312.5 143.1 30.2.2 152.3 17.9 0.0.596 1.18686 
455.0 160.5 2.762 28170.0 29980.0 313.2 143.0. 292.0 153.8 17.7 0.0.591 1.18239 

456.0. 157.1 2.703 2R.i20.0 30270.0 :lB.!! 1d3.0 2!!2.!! 155.4 17.5 0.0.5116 1;17828 
458.0 151.1 2.599 2890.0.0 30.820.0. 315.0 143.0. 267.2 158.6 17.2 0.0.516 1.17099 
460.0 145.8 2.508 29350.0 31340.0 316.1 143.0 254.6 161. 8 17.0. 0.0.567 1.16469 
462·;0. 141.2 2.429 29780..0. 31840.0 317.2 143.0 244.3 164.8 16.8 0.0.560. 1.15917 
464.0. 137.1 2.358 30200..0 32320.0 318.2 143.1 235.7 167.8 16.6 0.0.553 1.15428 
466.0 133.4 2.295 30610..0 32790..0. 319.2 143.2 228.5 170.7 16.5 0.0547 1.14991 
468.0 130.0 2.237 31000..0 33240..0 320.2 143.3 222.4 173.5 16.3 0.0542 1.14596 
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THERMO PHYSICAL PROPERTIES OF FLUIDS 783 

Thermophysical properties of norma! butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 mol/dm.} limo! llmol J/(mo!'K) J/(mol'K) m/s /1.Pa-s W/(m'K) Const. 

1110.0 127.0 2. .185 31390.0 33680.0 321.1 143.4 217.2 176.2 16.2 0.0538 1.14236 
472.0 124.2 2.137 31770.0 34110.0 322.1 143.5 212.7 178.8 16.1 ().1)535 1.13901 
474.0 121.6 2.092 32140.0 34530.0 323.0 143. ? 208.8 181. 4 16.1 0.0532 1.13603 

476.0 119.2 2.051 32500.0 34940.0 323.8 143.8 205.4 183.8 16.0 0.0529 1.13322 
47lU1 117.0 2.{)B 32&60.0 35350.0 ~24. 7 144.0 2D2.4 11.\6.2 \S.~ (J.GS'll 1.13061 
480.0 114.9 1.977 33220.0 35750.0 325.5 144.2 199.8 188.5 15.9 0.0526 1.12816 
485.0 110.2 1.896 34100.0 36740.0 327.6 144.8 194.4 194.0 15.8 0.0524 1.12269 
490.0 106.1 1.825 34960.0 37700.0 329.5 145.3 190.3 199.1 15.7 0.0524 1.11795 
495.0 102.5 1.763 35800.0 38640.0 331.4 146.0 187.1 103.9 15.7 0.0525 1.11377 
500.0 99.27 1.708 36640.0 39570.0 333.3 H6.7 18~. 7 208. ~ 15.7 0.0527 1.11005 
505.0 96 .36 1.658 37470.0 40490.0 335.1 147.4 182.8 212.7 15.7 0.0530 1.10670 
510.0 93.71 1.612 38300.0 41400.0 336.9 148.1 181.3 216.8 15.7 0.0534 1.10366 
515.0 91.29 1.S71 39110.0 42300.0 338.7 148.9 180.2 220.7 15.7 0.0538 1.10088 

520.0 89.05 1.532 39940.{) 43200.0 340.4 149.7 179.3 224.4 15.7 0.0543 1.09832 
525.0 86.98 1.497 40750.0 44090.0 342.1 150.5 178.6 228.0 15.7 0.0548 1.09596 
530.0 85.06 1.463 41570.0 44990.0 343.8 151. 3 178.2 231.4 15.8 0.0554 1.09376 
540.0 81.57 1.403 43200.0 46760.0 347.2 153.0 177 .7 137.9 15.9 0.0565 1.t>'O'i)'}'i) 

550.0 78.47 1.350 44840.0 48540.0 350.4 154.7 177.6 244.0 16.0 0.0578 1.08628 
'bU.U ". "/l I.JUt 4tJ41SU.U 'UJ.lU.U 3:>J.tJ l'tJ.4 ITl.') l4':1.~ lb. 1 U.U'':I1 1.UIS.5]:> 
570.0 73.20 1.259 48130.0 52100.0 356.8 158.1 178.4 255.2 16.2 0.0605 1.08032 
580.0 70.93 1.220 49790.0 53890.0 359.9 159.9 179.1 260.3 16.4 0.06\9 1.QT775 
590.0 68.84 1.184 51460.0 55680.0 363.0 161. 6 180.0 265.3 16.5 0.0634 1.07540 
600.0 66.91 1.151 53140.0 57490.0 366.0 163.3 181.0 270.0 16.7 0.0649 1.07323 

5.50 MPa isobar 

135. BOa 737.0 12.68 -22580.0 -22140.0 133.9 82.81 109.7 1684.0 2340.0 0.208 2.04152 
160.0 714.6 12.19 -19810.0 .. 19360.0 152.8 87.42 116.6 1585.0 1110.0 0.183 2.00264 
200.0 677.6 11.66 -15160.0 -14680.0 178.9 85.74 118.1 1428.0 512.0 0.154 1. 93920 
250.0 630.3 10.84 -9081.0 -8574.0 206.1 91. 73 127.3 1194.0 272.0 0.129 1.85929 
300.0 579.2 9.965 -2437.0 -1885.0 230.5 101.5 140.7 945.1 168.0 0.110 1.77528 
31().O 556.9 9.582 415.6 989.7 239.7 105.9 146.9 R4S.J 141.0 0.102 1.73933 
340.0 533.0 9.169 3396.0 3996.0 248.9 110.5 153.9 745.5 119.0 0.0956 \'10n.~ 
360.0 506.7 8.717 6521.0 7152.0 257.9 115.3 161.9 645.3 99.4 0.0890 1.66006 
380.0 476.9 8.205 9816.0 10490.0 266.9 120.3 172.0 543.9 82.4 0.0827 1.61429 
390.0 460.1 7.916 11540.0 12240.0 271.4 122.9 178.4 492.2 74.5 0.0797 1.58886 

400.0 441.5 7.595 13340.0 14060.0 276.0 125.6 186.4 439.2 66.8 0.0767 1.56096 
410.0 420.2 7.229 15210.0 15970.0 280.8 128.5 197.1 384.1 59.1 0.0737 1.52953 
415.0 408.2 7.022 16190.0 16980.0 283.2 130.0 204.3 355.4 55.3 0.0723 1.51195 
420.0 394.8 6.792 17210.0 lS010.0 285.7 131.6 113.5 325.8 51.4 0.0712 1.49262 
415.0 379.7 6.532 18280.0 19120.0 288.3 133.2 225.8 294.9 47.3 0.0845 1.47095 
430.0 362.0 6.229 19400.0 20290.0 291.0 135.0 243.4 262.7 43.1 0.0729 1.44595 
432.0 354.0 6.091 19880.0 20780.0 292.2 135.7 252.7 249.4 41.3 0.0729 1.43469 
434.0 345.3 5.940 20370.0 21300.0 193.4 136.5 263.8 236.1 39.5 0.0731 1.42251 
436.0 335.7 5.775 20890.0 21840.0 294.6 137.3 277.1 222.6 37.6 0.0733 1.40923 
438.0 325.1 5.593 21430.0 22410.0 295.9 138.2 292.9 209.4 35.6 0.0734 1.39466 

440.0 313.4 5.391 21990.0 23010.0 297.3 139.1 311.2 196.6 33.6 0.0732 1.37863 
442.0 300.4 5.168 22590.0 23660.0 298.8 140.0 331.1 184.9 31.6 0.0'125 1.~bl()4 
444.0 286.2 4.923 23220.0 24340.0 300.3 141.0 3.50.0 174.7 29.5 0.0714 1.34205 
450.0 .240.9 4.145 25200.0 26530.0 305.2 143.2 369.5 157.0 24.1 0.0669 1.28281 
452.0 227.0 3.905 25850.0 27260.0 306.8 143.6 361.3 155.0 22.8 0.0656 1.26492 
453.0 220.5 3.793 26170.0 27620:0 307.6 143.8 355.4 154.5 12.2 0.0651 1.25664 
454.0 214.3 3.686 26480.0 27970.0 308.4 143.9 348.4 154.3 21.7 0.0645 1.24882 
455.0 208.4 3.586 26780.0 28320.0 309.1 144.1 340.9 154.4 21.2 0.0640 1. 24147 
456.0 202.9 3.491 27080.0 28650.0 309.9 144.1 332.9 154.7 20.8 0.0636 1.23459 
457.0 197.8 3.403 27370.0 28980.0 310.6 144.2 324.7 155.2 20.4 0.0631 1.22816 

458.0 193.0 3.320 27650.0 29300.0 311.3 144.3 316.5 155.9 20.0 0.0627 1.22216 
459.0 188.5 3.242 27920.0 29620.0 312.0 144.3 308.5 156.1 19.7 0.0623 1.21651 
460.0 184.2 3.170 28190.0 29920.0 312.7 144.4 300.8 157.6 19.4 0.0619 1.21136 
462.0 176.6 3.038 28700.0 30510.0 313.9 144.4 286.3 159.7 19.0 0.0611 1.20197 
464.0 169.9 2.922 29180.0 31070.0 315.1 144.5 273.5 162.0 18.6 0.0604 1.19375 
466.0 163.9 2.820 29650.0 31600.0 316.3 144.5 262.3 164.4 18.2 0.0597 1.18652 
468.0 158.6 2.729 30100.0 32120.0 317.4 144.6 252.6 167.0 17.9 0.0591 1.18011 
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Thermophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m.3 mol/dm3 J/mol J/mo! J/(mol'K) J/(mol'K) m/s I1 Pa-S W/(m'K) Const. 

470.0 153.9 2.647 30540.0 32610.0 318.4 144.7 244.2 169.5 17.7 0.0585 1.17439 
472.0 149.6 2.574 30960.0 33090.0 319.5 144.8 237.0 172.1 17.5 0.0580 1.16924 
474.0 145.7 2.507 31370.0 33560.0 320.5 144.9 230.7 174.6 17.3 0.0576 1.16458 

476.0 142.1 2.446 31770.0 34020.0 321.4 145.0 225.2 177 .1 17.2 0.0572 1.160:n 
478.0 138.9 2.389 32160.0 34460.0 322.3 145.2 220.4 179.5 17.0 0.0568 1.15644 
480.0 135.9 2.337 32550.0 34900.0 323.3 145.3 216.2 181.9 16.9 0.0565 1.15285 
482.0 133.1 2.289 32930.0 35330.0 324.1 145.5 212.5 184.2 16.8 0.0562 1.14953 
484.0 130.5 2.244 33300.0 35750.0 325.0 145.7 209.2 186.5 16.8 0.0559 1.14645 
486.0 128.0 2.202 33670.0 36160.0 325.9 145.9 206.2 188.7 16.7 0.0557 1.14357 
488.0 125.7 2.163 34030.0 36570.0 326.7 146.1 203.6 190.9 16.6 0.0556 1.14088 
.190.0 123.6 ::l.126 34390.0 36980.0 327.5 146.3 201.3 193.1 16.5 0.0554 1.13835 
495.0 118.7 2.042 35280.0 37970.0 329.6 146.8 196.4 198.2 16.4 0.0552 1.13264 
500.0 114.4 1.969 36150.0 38950.0 331.5 147.4 192.6 203.0 16.3 0.0552 1.12765 

505.0 110.6 1.903 37010.0 39900.0 333.4 148.1 189.7 207.6 16.3 0.0553 1.12322 
510.0 107.2 1.845 37860.0 40840.0 335.3 148.8 187.4 211. 9 16.3 0.0554 1.11926 
515.0 104.1 1.792 38710.0 41780.0 337.1 149.5 185.5 216.1 16.2 0.0557 1.11569 
520.0 101.3 1.743 39540.0 42700.0 338.9 150.3 184.1 220.0 16.2 0.0560 1.11243 
525.0 98.74 1.699 40380.0 43620.0 340.6 151.0 183.0 223.8 16.2 0.0564 1.10945 
510.0 96.15 1.658 41'10.0 .t4530.0 342.4 151.8 Un.1 22'7.5 16.2 0.0569 1 106'70 
535.0 94.13 1.619 42040.0 45440.0 344.1 152.6 181.4 231.0 16.3 0.0573 1.10415 
540.0 92.06 1.584 42870.0 46340.0 345.8 153.4 180.9 234.4 16.3 0.0579 1.10178 
550.0 88.31 1.519 44530.0 48150.0 349.1 155.1 180.4 240.8 16.4 0.0$90 1.09749 
560.0 84.99 1.462 46190.0 49950.0 352.3 156.7 180.3 246.8 16.5 0.0602 1.09369 

570.0 82.01 1.411 47860.0 51760.0 355.5 158.4 180.5 252.5 16.6 0.0615 1.09030 
580.0 79.31 1.364 49530.0 53570.0 358.7 160.1 181.0 257.9 16.7 0.0628 1.08724 
590.0 76.85 1.322 51220.0 55380.0 361. 8 161.9 181.6 263.0 16.8 0.0642 1.08445 
600.0 74.59 1.283 52910.0 57200.0 364.8 163.6 182.5 267.9 17.0 0.0657 1.08190 

6.00 MPa isobar 

135.90a 737.2 12.68 -22580.0 -22100.0 134.0 82.88 109.8 1686.0 2340.0 0.208 2.04176 
160.0 714.9 12.30 -19820.0 -19330.0 152.7 87.43 116.6 1588.0 1120.0 0.183 2.00307 
200.0 678.0 11.66 -15170.0 -14650.0 178.8 85.76 118.0 1431.0 514.0 0.154 1.93974 
250.0 630.8 10.85 -9098.0 -8546.0 206.0 91.75 127.3 1197.0 273.0 0.129 1.86007 
300.0 580.0 9.979 -2465.0 -1863.0 230.4 101.5 140.5 950.3 169.0 0.110 1.77651 
320.0 557.9 9.598 382.4 1007.0 239.6 105.9 146.7 851.5 142.0 0.103 1.74086 
340.0 534.2 9.191 3355.0 4007.0 248.7 110.5 153.5 752.9 120.0 0.0960 1. 70317 
360.0 508.3 8.745 6467.0 7153.0 257.7 115.3 161.3 654.4 101.0 0.0895 1.66262 
380.0 479.3 8.245 9743.0 10470.0 266.7 120.2 170.9 555.3 83.7 0.0833 1.61787 
390.0 463.0 7.966 11460.0 12210.0 271.2 122.8 176.8 505.1 75.9 0~0804 1.59323 

400.0 445.2 7.659 13230.0 14010.0 275.8 125.5 184.0 454.1 68.3 0.0775 1.56645 
410.0 425.1 7.314 15070.0 15890.0 280.4 128.3 193.2 401.8 60.9 0.0746 1.53675 
420.0 401.8 6.914 17020.0 17890.0 285.2 131.2 206.2 347.4 53.5 0.0721 1.50219 
425.0 388.5 6.683 18040.0 18940.0 287.7 132.7 215.1 319.3 49.8 0.0786 1.48349 
430.0 373.4 6.424 19110.0 20040.0 290.3 134.4 226.6 290.4 45.9 0.0719 1.46203 
432.0 366.8 6.311 19550.0 20500.0 291.3 135.0 232.2 278.7 44.3 0.0719 1.45269 
434.0 359.8 6.190 20000.0 20970.0 292.4 135.7 238.6 266.9 42.7 0.0719 1.44282 
436.0 352.4 6.062 20470.0 21460.0 293.5 136.4 245.8 255.1 41.1 0.0721 1.43237 
-438.0 3-44.-4 5.925 20940.0 21960.0 294.1 137.2 254.0 243.3 39.5 0.0724 1.42126 
440.0 335.8 5.778 21430.0 22470.0 295.9 137.9 263.1 231.7 37.8 0.0726 1.40941 

442.0 326.6 5.620 21940.0 23010.0 297.1 138.7 273.3 220.4 36.1 0.0727 1.39676 
444.0 316.8 5.450 22470.0 23570.0 298.3 139.5 284.3 209.6 34.4 0.0727 1.38326 
44b.U 3U6.2 5.1.blS :z,;SU1U.U 241:>U.U 2':>'':>'.6 14U.3 295.5 199.6 32.6 0.0123 1.36892-
44&.0 295.0 5.075 23570.0 24750.0 301.0 141.0 306.1 190.6 30.9 0.0716 1. 35384 
450.0 283.3 4.874 24140.0 25370.0 302.4 141.8 314.9 182.9 29.3 0.0707 1.33823 
455.0 253.5 4.361 25600.0 26970.0 305.9 '143.4 323.6 170.1 25.7 0.0680 1.29906 
456.0 247.7 4.262 25890.0 27300.0 306.6 143.7 322.8 168.6 25.1 0.0675 1.29155 
458.0 236.6 4.070 26470.0 27940.0 308.0 144.2 319.1 166.4 23.9 0.0665 1.27717 
460.0 226.1 3.889 27030.0 28570.0 309.4 144.5 313.1 165.1 22.9 0.0656 1.26376 
462.0 216.3 3.722 27580.0 29190.0 310.8 144.8 305.4 164.7 22.1 0.0648 1.25143 

464.0 201.4 3.568 28110.0 29790.0 312.1 1'15.1 296.6 16>1.9 ::U.4 O.~41 1.24019 
466.0 199.3 3.428 28630.0 30380.0 313.3 145.3 287.3 165.6 20.8 0.0635 1.23001 
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Thermophysical properties of norma! butane Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 mol/dm3 J/mo! J/mol J/(mo!'K) J/(mo!'K) m/s Il Pa-S W/(m'K) Const. 

468.0 191.9 3.301 29130.0 30940.0 314.5 145.4 278.1 166.8 20.2 0.0629 1.22083 
470.0 185.2 3.186 29610.0 31490.0 315.7 145.6 269.2 168.2 19.8 0.0624 1.21256 
472.0 179.1 3.082 30070.0 32020.0 316.8 145.7 260.8 170.0 19.4 0.0619 1.20509 
474.0 173.6 2.987 30530.0 32530.0 317.9 145.8 253.2 171.8 19.1 0.0614 1.19834 
476.0 168.6 2.901 30960.0 33030.0 319.0 146.0 246.2 173.8 18.8 0.0610 1.19222 
478.0 164.0 2.822 31390.0 33520.0 320.0 146.1 239.9 175.9 18.5 0.0606 1.18664 
480.0 159.8 2.749 31810.0 33990.0 321.0 146.3 234.3 178.0 18.3 0.0602 1.18154 
482.0 155.9 2.683 32220.0 34460.0 321.9 146.4 229.2 180.2 18.1 0.0599 1.17686 

484.0 152.3 2.621 32620.0 34910.0 322.9 146.6 224.7 182.3 18.0 0.0596 1.17254 
486.0 149.0 2.564 33020.0 35360.0 323.8 146.7 220.7 184.4 17.8 0.0593 1.16855 
466.0 145.9 2.510 33400.0 35790.0 324.7 14~.9 217.0 186.6 17.7 0.0590 1.16485 
490.0 143.0 2.461 33790.0 36220.0 325.6 147.1 213.7 188.7 17.6 0.0588 1.16139 
492.0 140.3 2.414 34160.0 36650.0 326.4 147.3 210.8 190.7 17.5 0.0586 1.15817 
494.0 137.8 2.370 34540.0 37070.0 327.3 147.5 208.1 192.8 17.4 0.0584 1.15514 
500.0 131.0 2.253 35630.0 38300.0 329.7 148.2 201.6 198.7 17.2 0.0580 1.14708 
505.0 126.1 2.169 36530.0 39290.0 331.7 148.8 197.4 203.4 17.0 0.0579 1.14131 
510.0 121. 8 2.095 37410.0 40270.0 333.7 149.4 194.1 207.9 16.9 0.0578 1.13622 
515.0 117.9 2.028 38280.0 41230.0 335.5 150.1 191.5 212.2 16.9 0.0579 1.13167 

5'-0.0 , 14.4 1.91'.7 ~914{).{) 42190.0 117.4 150.8 189.1 '-11\.4 11'..8 0.05Rl 1.1'-757 
525.0 111. 2 1.913 39990.0 43130.0 339.2 151.5 187.7 220.3 16.8 0.0583 1.12384 
530.0 108.2 1.862 40840.0 44060.0 341.0 152.3 186.3 224.1 16.8 0.0586 1.12044 
535.0 105.5 1. 816 41690.0 44990.0 342.7 153.1 185.3 227.8 16.8 0.0590 1.11731 
540.0 103.0 1. 773 42530.0 45920.0 344.4 153.8 184.5 231. 3 16.8 0.0594 1.11442 
550.0 90.54 1.695 44220.0 47760.0 347.8 155.4 183.4 238.0 16.8 0.0603 1.109Z3 
560.0 94.59 1.627 45900.0 49590.0 351.1 157.1 182.8 244.3 16.9 0.0614 1.10468 
570.0 91.07 1.567 47580.0 51410.0 354.3 158.7 182.7 250.2 16.9 0.0626 1.10065 
580.0 87.92 1. 513 49270.0 53240.0 357.5 160.4 182.9 255.8 17.0 0.0638 1.09704 
590.0 85.05 1.463 50970.0 55070.0 360.6 162.1 183.4 261.1 17.1 0.0652 1.09378 

600.0 82.44 1.418 52680.0 56910.0 363.7 163.8 184.0 266.2 17.3 0.0665 1.09081 

6.50 MFa isobar 

135.9011 737.3 12.69 -22570.0 -22060.0 134.0 82.95 109.9 1688.0 2350.0 0.208 2.04200 
160.0 715.1 12.30 -19820.0 -19300.0 152.7 87.43 116.6 1590.0 1130.0 0.183 2.00349 
200.0 678.3 11.67 -15180.0 -14620.0 178.8 85.78 118.0 1434.0 516.0 0.154 1.94029 
250.0 631.2 10.86 9116.0 ·8517.0 206.0 91.78 127.2 1201.0 274.0 0.129 1.86065 
300.0 580.8 9.992 -2491.0 -1841.0 230.3 101.6 140.3 955.5 170.0 0.110 1.77772 
320.0 558.8 9.614 349.6 1026.0 239.5 105.9 146.4 857.6 143.0 0.103 1.74235 
340.0 535.4 9.211 3314.0 4019.0 248.6 110.5 153.1 760.2 121.0 0.0964 1.70507 
360.0 509.9 8.773 6415.0 7156.0 257.6 115.3 160.7 663.3 102.0 0.0900 1. 66511 
380.U 4tl1.:> ~.:tlS4 ~b14.U lU4bU.U 266.5 120.2 169.9 566.3 85.0 0.0839 1.62130 
400.0 448.6 7.718 13130.0 13970.0 275.$ 125.4 181.9 468.2 69.8 0.0782 1.57156 

410.0 429.6 7.390 14950.0 15830.0 280.1 128.1 190.0 418.1 62.6 0.0755 1.54330 
420.0 407.9 7.018 16850.0 17780.0 284.8 130.9 200.8 366.9 55.5 0.0729 1.51160 
430.0 382.4 6.580 18870.0 19860.0 289.7 133.9 216.1 314.2 48.3 0.0718 1.47487 
435.0 367.6 6.324 19940.0 20960.0 292.2 135.5 226.6 287.4 44.7 0.0716 1.45380 
440.0 350.9 6.037 21050.0 22130.0 294.9 137.1 239.8 260.8 41.0 0.0720 1.43030 
442.0 343.5 5.911 21510.0 22610.0 296.0 137.8 246.0 250 .. 3 39.5 0.0722 1.42010 
444.0 335.8 5.718 21990.0 23110.0 297.1 138.5 252.6 240.1 37.9 0.0124 1.40939 
446.0 327.7 5.637 22470.0 23620.0 298.3 139.2 259.5 230.3 36.4 0.0725 1. 39816 
448.0 319.1 5.490 22970.0 24150.0 299.4 139.9 266.7 220.9 34.9 0.0725 1.38640 
450.0 310.1 5.335 23470.0 24690.0 300.6 140.6 273.8 212.2 33.4 0.0723 1. 37416 

455.0 286.1 4.922 24780.0 26100.0 303.8 142.3 288.4 194.1 29.9 0.0709 1.34195 
460.0 261.4 4.498 26120.0 27560.0 307.0 143.8 294.1 182.4 26.8 0.0689 1. 30941 
462.0 251.9 4.333 26650.0 28150.0 308.2 144.3 293.4 179.3 25.7 0.0681 1.29692 
464.0 242.6 4.174 27180.0 28730.0 309.5 144.7 291.2 177 .2 24.7 0.0673 1.28496 
466.0 233.8 4.022 27700.0 29310.0 310.7 145.1 287.7 175.7 23.9 0.0666 1. 27361 
468.0 225.4 3.878 28210.0 29880.0 312.0 145.5 283.3 174.8 23.1 0.0660 1.26296 
470.0 217.6 3.743 28710.0 30440.0 313.2 145.8 278.1 174.5 22.4 0.0654 1.25302 
472.0 210.3 3.618 29200.0 31000.0 314.3 146.0 272.4 174.7 21.8 0.0649 1.24379 
474.0 203.5 3.501 29680.0 31530.0 315.5 146.3 266.5 175.2 21.3 0.0644 1.23526 
476.0 197.2 3.392 30140.0 32060.0 316,6 146.5 260.6 176.1 20.9 0.0640 1. 22739 
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786 8. A. YOUNGLOVE AND J. F. ELY 

ThermophysicaJ properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 molldm3 limo! limo! ll(mol·K) ll(mol'K) m/s Il Pa'S W/(m'K) Const. 

478.0 191.3 3.292 30600.0 32580.0 317.7 146.7 254.8 177 .2 20.5 0.0636 1.22014 
480.0 185.9 3.199 31050.0 33080.0 318.7 146.9 249.2 178.5 20.1 0.0633 1. 21346 
482.0 180.9 3.113 31490.0 33570.0 319.7 147.1 243.8 180.0 19.8 0.0629 1.20730 
484.0 176.3 3.033 31910.0 34060.0 320.7 147.2 23'1.9 181.6 19.5 0.0626 1.20162 
486.0 172.0 2.959 32330.0 34530.0 321.7 147.4 234.2 183.3 19.3 0.0623 1.19635 
488.0 168.0 2.890 32740.0 34990.0 322.7 147.6 230.0 185.0 19.1 0.0621 1.19147 
490.0 164.3 2.826 33150.0 35450.0 323.6 147.8 226.1 186.8 18.9 0.0618 1.18694 
492.0 160.8 2.7G(} 33550.0 35900.0 324.5 1411.0 2Zl.:5 HSIJ.b Ill. 7 0.0616 1.18272 
494.0 157.5 2.710 33940.0 36340.0 325.4 148.2 219.2 190.5 18.5 0.0614 1.17877 
496.0 154.4 2.657 34330.0 36770.0 326.3 148.4 216.2 192.4 18.4 0.0612 1.17507 

498.0 151.6 2.607 34710.0 37200.0 327.1 148.6 213.4 194.2 I!!. :~ 0.Ofi1!) 1.17161 
500.0 148.8 2.561 35090.0 37630.0 328.0 148.8 210.9 196.1 18.2 0.0609 1.16834 
505.0 142.7 2.454 36020.0 38670.0 330.1 149.4 205.5 200.6 17.9 0.0606 1.16097 
510.0 137.2 2.361 36930.0 39690.0 332.1 150.0 201.2 205.1 17.7 0.0604 1.15452 
515.0 132.4 2.279 37830.0 40680.0 334.0 150.7 197.7 209.4 17.6 0.0603 1.14882 
520.0 128.1 2.204 38720.0 41660.0 335.9 151.3 194.9 213.6 17.5 0.0603 1.14373 
525.0 124.2 2.137 39590.0 42630.0 337.8 152.0 192.6 217.6 17.4 0.0604 1.13914 
530.0 120.7 2.077 40460.0 43590.0 339.6 152.7 190.8 221.5 17.4 0.0606 1.13498 
535.0 117.5 2.021 41320.0 44540.0 341.4 153.5 189.3 225.2 17.3 0.0609 1.13119 
540.0 114.5 1.969 42180.0 45480.0 343.1 154.2 188.1 228.9 17.3 0.0611 1.12770 

545.0 111. 7 1.922 43040.0 46420.0 344.9 155.@ 187.2 232.4 17.3 0.0615 1.12448 
550.0 109.1 1.878 43900.0 47360.0 346.6 155.8 186.5 235.8 17.3 0.0619 1.12149 
560.·0 104.5 1.798 45600.0 49220.0 349.9 157.4 185.5 242.2 17.3 0.0628 1.11610 
570.0 100.4 1.727 47JlO.!) 51070.0 3:53.:2 159.0 185.0 218.3 17.3 0.0638 1.11137 
580.0 96.73 1.664 49010.0 52920.0 356.4 160.7 184.9 254.1 17.4 0.0650 1.10716 
590.0 93.44 1.608 50720.0 54770.0 359.6 162.3 185.1 259.6 17.5 0.0662 1.10337 
600.0 90.44 1.556 52440.0 56620.0 362.7 164.0 185.6 264.8 17.6 0.0675 1.09994 

7.00 MPa isobar 

136.00a 737.5 12.69 -22570.0 -22020.0 134.0 83.01 109.9 1690.0 2350.0 0.208 2.04224 
160.0 715.4 12.31 -19830.0 -19260.0 152.6 87.43 116.6 1592.0 1130.0 0.183 2.00392 
200.0 678.7 11.68 -15190.0 -14590.0 178.7 85.79 118.0 1436.0 519.0 0.154 1.94083 
250.0 631.7 10.87 -9133.0 -8489.0 205.9 91. 80 127.1 1204.0 276.0 0.130 1.86163 
300.0 581.5 10.00 -2518.0 -1818.0 230.2 101.6 140.2 960.6 171.0 0.110 1.77892 
320.0 559.8 9.631 317.3 1044.0 239.4 106.0 146.2 863.6 144.0 0.104 1.74383 
340.0 536.6 9.232 :1274.0 4032.0 '48.5 110.5 152.7 767.4 132.0 0.0969 1.70692 
360.0 511.5 8.800 6364.0 7159.0 257.4 115.2 160.2 671.9 103.0 0.0905 1.66752 
380.0 483.7 8.321 9606.0 10450.0 266.3 120.1 168.9 576.8 86.2 0.0845 1.62458 
400.0 451.8 7.773 13030.0 13930.0 275.2 125.2 180.1 481.6 71.2 0.0789 1.57634 

410.0 "33.6 7.460 14830.0 15770.0 219.8 127.9 187.4 433.4 64.1 U.U763 1.:549;19 
420.0 413.3 7.111 16700.0 17690.0 284.4 130.6 196.6 384.7 57.2 0.0738 1. 51943 
430.0 390.0 6.709 18670.0 19710.0 289.2 133.5 208.8 335.3 50.4 0.0722 1.48564 
435.0 376.8 6.482 19690.0 20770.0 291.6 135.0 216.6 310.4 47.0 0.0716 1.46678 
440.0 362.3 6.232 20760.0 21880.0 294.1 136.5 226.0 285.8 43.6 0.0717 1.44625 
445.0 346.2 5.956 21860.0 23040.0 296.8 138.1 237.0 261. 8 40.1 0.0721 1.42376 
450.0 328.4 5.649 23010.0 24250.0 299.5 139.7 249.2 239.4 36.7 0.0726 1.39911 
455.0 308.8 5.312 24210.0 25530.0 302.3 141.3 261.3 219.8 33.4 0.0724 1.37240 
460.0 287.9 4.954 25450.0 26860.0 305.2 142.9 270.4 204.3 30.3 0.0713 1.34440 
465.0 266.8 4.591 26700.0 28220.0 308.1 144.3 274.0 193.6 27.6 0.0697 1.31649 

470.0 246.7 4.244 27940.0 29590.0 311.1 145.4 271. 7 187.3 25.4 0.0681 1.29023 
472.0 239.1 4.114 28430.0 30130.0 312.2 145.8 269.4 185.8 24.6 0.0676 1.28045 
474.0 231.8 3.989 28910.0 30670.0 313.4 146.2 266.6 184.8 23.9 0.0670 1.27115 
476.0 2lA.9 3.870 29390.0 31200.0 314.5 146.5 263.2 184.3 23.3 U.06b6 1.2b2J:> 
478.0 218.4 3.757 29860.0 31720.0 315.6 146.8 . 259.5 184.1 22.7 0.0662 1.25405 
480.0 212.2 3.651 30320.0 32230.0 316.6 147.1 255.6 184.2 22.2 0.0658 1.24626 
482.0 206.4 3.551 30710.0 32740.0 317.7 147.3 251.5 184.6 21.8 0.0654 1.23896 
484.0 201.0 3.457 31220.0 33240.0 318.7 147.6 247.4 185.3 21.4 0.0651 1.23213 
486.0 19:5.!S 3.369 31650.0 33730.0 319.7 147.8 243.4 186.2 21.0 0.0648 1.22574 
488.0 191.0 3.286 32080.0 34210.0 320.7 148.0 239.4 187.2 20.7 0.0646 1.2t977 

490.0 186.5 3.209 32510.0 34690.0 321.7 148.2 235.6 188.4 20.4 0.0643 1.21419 
492.0 182.3 3.136 32920.0 35160.0 322.7 148.5 232.0 189.7 20.2 0.0641 1.20896 
494.0 178.3 3.067 33330.0 35620.0 323.6 148.7 228.6 191.1 19.9 0.0639 1.20407 
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THERMOPHYSICAL PROPERTIES OF FLUIDS 787 

Thermophysical properties of normal butane - Continued 

T Density Density E H S c" Cp Sound Visco Therm. Diet 

K kg/m3 mol/dm3 llmol llmol J/{mol'K) J/(mol'K) mls IlPa-s W/(m'K) Const. 

496.0 174.5 3.003 33740.0 36070.0 324.5 148.9 225.4 192 .6 19.7 0.0637 1.19949 
498.0 171.0 2.942 34140.0 36520.0 325.4 149.1 222.3 194.1 19.5 0.0636 1.19518 
500.0 167.7 2.885 34530.0 36960.0 326.3 149.3 219.5 195.7 19.3 0.0&34 1.1\1113 
505.0 160.2 2.755 35500.0 38040.0 328.4 149.9 213.3 199.7 19.0 0.0631 1.18199 
510.0 153.6 2.642 36450.0 39100.0 330.5 150.5 208.2 203.8 18.7 0.0628 1.17404 
515.0 147.7 2.542 37370.0 40130.0 332.5 151.1 204.0 207.9 ~8.5 0.0627 1.16705 
520.0 142.6 2.453 38280.0 ~1140.0 334.5 151. 8 200_6 212 _0 18_3 0_0626 1.16084 

525.0 137.9 2.372 39180.0 42130.0 336.4 152.5 197.7 215.9 18.1 0.0626 1.15529 
530.0 133.7 2.300 40070.0 43120.0 338.3 153.2 195.4 219.8 18.0 0.0627 1.15029 
535.0 129.8 2.234 40950.0 44090.0 340.1 153.9 193.5 223.5 18.0 0.0628 1.14574 
540.0 126.3 2.173 41830.0 45050.0 341.\1 154.& In.9 U7.l 17.9 0.0630 1.141;19 

545.0 123.1 2.117 42700.0 46010.0 343.6 155.4 190.7 230.7 17.8 0.0633 1.13777 
550.0 120.1 2.066 43570.0 46960.0 345.4 156.1 189.6 234.1 17.8 0.0636 1.13425 
555.0 117.3 2.018 44430.0 47900.0 347.1 156.9 188.8 237.5 17.8 0.0639 1.13098 
560.0 114.7 1. 973 45300.0 48850.0 348.8 157.7 188.2 240.7 17.8 0.0643 1.12794 
570.0 109.9 1.891 47020.0 50720.0 352.1 159.3 187.3 246.9 17.8 0.0652 1.12243 
580.0 105.7 1. 819 48750.0 52590.0 355.3 160.9 187.0 252.8 17.8 0.0662 1.11756 

590.0 102.0 1.754 50470.0 54460.0 358.5 162.5 186.9 258.4 17.9 0.0673 1.11321 
600.0 98.58 1.696 52210.0 56330.0 361.7 164.2 187.2 263.8 17.9 0.0685 1.-J{)929 

7.50 MPa isobar 

136.10" 737.6 12.69 -22570.0 -21980.0 134.0 B3.05 110.0 169:l.0 2360.0 0.;W8 2.04248 
160.0 715.6 12.31 -19840.0 -19230.0 152.6 87.44 116.6 1594.0 1140.0 0.184 2.00434 
200.0 679.0 11.68 -15200.0 -14560.0 178.6 85.81 117.9 1439.0 521.0 0.155 1.94137 
250.0 632.2 10.88 -9150.0 -8460.0 205.8 91. 82 127.0 1207.0 277.0 0.130 1.86240 
:mo.o 5112.3 10.02 -2544.0 -1795.0 230.1 101.6 140.0 965.6 172.0 0.111 1.78011 
320.0 560.7 9.646 285.5 1063.0 239.3 106.0 145.9 869.5 145.0 0.104 1.74528 
340.0 537.8 9.252 3235.0 4045.0 248.4 110.5 152.4 774.4 123.0 0.0973 1.70874 
360.0 513.0 8.826 6314.0 7164.0 257.3 115.2 159.6 680.3 104.0 0.0909 1.66987 
380.0 485.7 8.357 9541.0 10440.0 266.1 120.1 168.1 587.1 87.4 0.0850 1.62774 
400.0 454.8 7.825 12940.0 13900.0 275.0 125.1 178.6 494.3 72.6 0.0795 1_58084 

410.0 437.4 7.525 14720.0 15720.0 279.5 127.7 185-.2 447.8 65.6 0.0770 1.55484 
420.0 418.1 7.194 16570.0 17610.0 284.0 130.4 193.2 401.1 58.9 0.0746 1.52648 
430.0 396.5 6.821 18490.0 19590.0 288.7 133.2 203.4 354.3 52.3 0.0727 1.49499 
435.0 384.4 6.614 19490.0 20620.0 291.1 134.6 209.6 331.0 49.1 0.0720 1.47773 
440.0 371.5 6.391 20510.0 21690.0 293.5 136.1 216.7 307.9 45.8 0.0718 1.45925 
445.0 357.4 6.148 21570.0 22790.0 296.0 137.6 224.8 285.3 42.6 0.0720 1.4393.8 
450.0 342.0 5.884 22660.0 23940.0 298.6 139.1 233.8 263.9 39.5 0.0724 1. 41798 
455.0 325.4 5.598 23790.0 25130.0 301.2 140.6 243.1 244.2 36.4 0.0728 1.39505 
460.0 307.6 5.293 24950.0 26360.0 303.9 142.1 251.4 227.3 33.4 0.0726 1.37086 
470.0 270.7 4.658 27320.0 28930.0 309.4 144.8 259.6 204.1 28.3 0.0705 1.32159 

475.0 253.0 4.353 28500.0 30230.0 312.2 145.9 258.2 197.8 26.2 0.0692 1;29840 
480.0 236.6 4.070 29670.0 31510.0 314.9 146.9 253.9 194.4 ·24.6 0.0681 1.27719 
482.0 230.4 3.964 30120.0 32010.0 315.9 147.2 251.5 193.7 24.0 0.0617 1.26934 
484.0 224.6 3.863 30570.0 n520.0 316.9 147.5 249.0 193.3 23.5 0.0673 1.26186 
486.0 219.0 3.767 31020.0 33010.0 318.0 147.8 246.2 193.2 23.0 0,0670 1.25477 
488.0 213.6 3.676 31460.0 33500.0 319.0 148.1 243.3 193.4 22.6 0.0668 1.24805 
490.0 201:S.6 3.:HS9 31890.0 33980.0 3:.1.0.0 141S.4 :.1.40.4 193.8 :./.:./..:./. 0.066:; 1024169 
492.0 203.8 3.506 32320.0 34460.0 320.9 148.7 237.4 194.3 21.8 0.0663 1.23568 
494.0 199.2 3.428 32750.0 34930.0 321.9 148.9 234.5 195.0 21.5 0.0661 1.23000 
496.0 194.9 3.354 33160.0 35400.0 322.8 149.2 231.6 195.9 21.2 0.0659 1.22464 

498.0 190.9 3.284 33580.0 35860.0 323.8 149.4 228.8 196.9 21.0 0.0657 1.21957 
500.0 187.0 3.217 33980.0 36310.0 324.7 149.7 226.1 198.0 20.7 0.0656 1.21479 
505.0 178.2 3.065 34980.0 37430.0 326.9 150.3 219.9 201.1 20.2 0.0652 1.20394 
510.0 170.4 2.932 35960.0 38510.0 329.0 150.9 214.4 204.5 19.8 0.0650 1.19447 
515.0 163.6 2.814 36910.0 39570.0 331.1 151.5 209.8 208.1 19.4 0.0648 1.18613 
520.0 157.5 2.709 37850.0 40610.0 333.1 152.2 205.9 . 211.7 19.2 0.0647 1.17875 
525.0 152.0 2.615 38170.0 41630,0 335.1 152.8 202.6 215.4 19.0 0.0647 1017216 
530.0 147.1 2.530 39680.0 42640.0 337.0 153.5 199.9 219.1 18.8 0.0647 1.16624 
535.0 142.6 2.453 40580.0 43630.0 338.8 154.2 197.6 222.7 18.7 0.0648 1.16089 
540.0 138.5 2.383 41470.0 44620.0 340.7 154.9 195.7 226.3 18.5 0.0649 1;15601 
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788 B. A. YOUNGLOVE AND J. F. ELY 

Thermophysical properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K moVdmJ l/mol limo! ll(mo!·K) J/(mO!'K) :mIg W/(m·K) Const. 

545.0 134.7 2.318 42360.0 45590.0 342.5 155.7 194.1 229.8 18.5 0.0651 1.15155 
550.0 131.3 2.258 43240.0 46560.0 344.2 156.4 192.8 233.2 18.4 0.0653 1.14745 
555.0 128.1 2.203 44120.0 47520.0 346.0 157.2 191. R 236.5 1R.3 0.0656 1 14.166 
560.0 125.1 2.152 44990.0 48480.0 347.7 158.0 190.9 239.8 18.3 0.0659 1.14014 
570.0 119.7 2.059 46740.0 50380.0 351.0 159.5 189.7 246.0 18.2 0.0667 1.13380 
580.0 114.9 1.977 48480.0 52270.0 354.3 161.1 189.0 252.0 liL2 0.0676 1.12822 
590.0 110.7 1.904 50220.0 54160.0 357.6 162.7 188.8 257.7 18.3 0.0686 1.12327 
600.0 106.8 1. 838 51970.0 56050.0 360.7 164.4 188.8 263.1 18.3 0.0697 1.11882 

8.00 MPa isoba r 

136.20" 737.8 12.69 -22570.0 -21940.0 134.0 83.14 110.0 1694.0 2360.0 0.208 2.04271 
160.0 715.9 12.32 -19850.0 -19200.0 152.5 87.44 116.5 1597.0 1140.0 0.184 2.00476 
200.0 679.3 11.69 -15210.0 -14530.0 17~.6 85.82 117.9 1441.0 523.0 0.155 1. 94190 
250.0 632.7 10.88 -9167.0 -8432.0 205.8 91.85 127.0 1211.0 278.0 0.130 1.86316 
300.0 583.0 10.03 -2570.0 -1772.0 230.0 101.6 139.8 970.6 173.0 0.111 1. 78128 
320.0 561.6 9.662 254.2 1082.0 239.2 106.0 145.7 875.4 146.0 0.104 1.74671 
340.0 538.9 9.271 3196.0 4059.0 248.2 110.5 152.1 781.3 124.0 0.0977 1.71053 
360.0 514.5 8.851 6266.0 7170.0 257.1 115.2 159.1 688.5 105.0 0.0914 1.67216 
380.0 487.7 8.391 9479.0 10430.0 265.9 120.0 167.3 596.9 88.5 0.0855 1.63078 
400.0 4:51.6 1.814 l:l!S()U.U IJ!flU.U 214.!I 12!).U 177.2 5U6.4 73.!! 0.0802 1.5851U 

410.0 440.9 7.5B5 14620.0 15670.0 279.2 127.6 183.2 461.4 67.0 0.0777 1.56002 
420.0 422.5 7.270 16440.0 17540.0 283.7 130.2 190.4 416.5 60.5 0.0754 1.53293 
430.0 402.2 6.920 18330.0 19490.0 288.3 132.9 199.1 371. 8 54.1 0.0734 1.50327 
435.0 391.1 6.728 19310.0 20490.0 290.6 134.3 204.2 349.6 51.0 0.0726 1.4B724 
440.0 379.2 6.524 20300.0 21530.0 293.0 135.7 210.0 327.8 47.9 0.0721 1.47028 
445.0 366.5 6.306 21330.0 22600.0 295.4 137.1 216.3 306.4 44.B 0.0720 1.45228 
450.0 352.9 6.072 22380.0 23690.0 297.9 138.6 223.3 285.9 41. 8 0.0723 1.43314 
-155.0 338.3 5.821 23450.0 24830.0 300.4 140.0 230.5 266.7 36.9 0.0726 1.41286 
460.0 322.8 5.554 24560.0 26000.0 302.9 141.4 237.5 249.3 36.1 0.0731 1.39153 
470.0 290.0 4.990 26830.0 28430.0 308.1 144.2 247.4 222.6 31.0 0.0722 1.34722 

475.0 273.6 4.707 27970.0 29670.0 310.8 145.4 248.9 213.8 28.8 0.0712 1.32540 
480.0 257.8 4.435 29110.0 30920.0 313.4 146.5 247.9 207.8 27.0 0.0702 1.30464 
485.0 242.9 4.180 30230.0 32150.0 315.9 147.5 244.9 204.2 25.4 0.0693 1.28541 
490 •. 0 229 .. 3 3.945 31330.0 33360.0 313.4 148.3 240.5 202.4 24.1 0.0685 1.26794 
495.0 217.0 3.733 32410.0 34550.0 320.8 149.1 235.2 202.2 23.1 0.0679 1.25230 
500.0 206.0 3.544 33460.0 35710.0 323.2 149.8 229.7 203.1 22.2 0.0674 1.23841 
505.0 196.1 3.375 34480.0 36850.0 325.4 150.5 224.2 204.9 21.6 0.0671 1.22615 
510.0 187.4 3.224 35480.0 37960.0 327.6 151.1 219.2 207.3 21.0 0.0669 1.21531 
515.0 179.6 3.090 36450.0 39040.0 329.7 151.8 214.6 210.1 20.6 0.0667 1.20571 
520.0 172.6 2.970 37410.0 40100.0 331.8 152.5 210.5 213.1 20.2 0.0666 1.19718 

525.0 166.4 2.863 38350.0 41150.0 333.8 153.1 207.0 216.4 19.9 0.0666 1.18955 
530.0 160.7 2.765 39280.0 42170.0 335.7 153.8 204.0 219.7 19.6 0.0666 1.18269 
535.0 155.6 2.677 40200.0 43190.0 337.6 154.5 201.4 223.1 19.4 0.0666 1.17650 
540.0 150.9 2.597 41110.0 44190.0 339.5 155.2 199.3 226.4 19.3 0 .. 0667 1.17088 
545.0 146.6 2.523 42010.0 45180.0 341.3 156.0 197.4 229.8 19.1 0.0669 1.16514 
550.0 142.7 2.455 42910.0 46160.0 343.1 156.7 195.9 233.1 19.0 0.0671 1.16102 
555.0 139.0 2.392 43800.0 47140.0 344.9 157.5 194.6 236.3 18.9 0.0673 1.15668 
560.0 135.7 2.334 44680.0 48110.0 346.6 158.2 193.6 239.5 18.9 0.0676 1.15266 
565.0 13'1.5 1.~80 45S70.0 4908.0.0 348..3 159.0 19'1.7 '.41. 7 18.8 0.06'9 1. .149.91 
570.0 129.6 2.229 46450.0 500.40.0 350.0 159.8 192.0 245.7 18.8 0.0682 1.14544 

580.0 124.2 2.137 48210.0 51950.0 353.4 161.3 191.1 251.7 18.7 0.0690 1.13912 
590.0 119.4 2.055 49910.0 53860.0 356.6 162.9 190.6 257.4 18.7 0.0699 1.13353 
600.0 115.2 1.981 51730.0 55770.0 359.8 164.6 190.4 262.8 18.7 0.0709 1.12853 

9.00 MPa isobar 

136.40a 738.1 12.70 -22560.0 -21850.0 134.1 83.26 110.2 1698.0 2370.0 0.208 2.04319 
160.0 716.4 12.33 -19860.0 -19130.0 152.4 87.45 116.5 1601.0 1150.0 0.184 2.00561 
200.0 680.0 11.70 -15240.0 -14470.0 178.5 85.85 117.8 1446.0 528.0 0.155 1.94297 
250.0 633.6 10.90 -9200.0 -8374.0 205.6 91.90 126.B 1218.0 281.0 0.130 1.86468 
300.0 584.4 10.05 .2621.0 -1726.0 229.8 101.7 139.5 980.3 175.0 0.112 1.78358 
350.0 529.4 9.109 4631.0 5619.0 252.4 112.8 154.8 749.3 116.0 0.0953 1.69555 
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Thermophysical properties of normal butane - Continued 

T Density t H S Lv C p SOund Vise. rnerm. LJleI. 

K mol/dm3 llmol J/mo] J/(mol'K) j/(mo!'K) m/s W/(m'K) Const. 

360.0 517.3 8.900 6173.0 7184.0 256.9 115.2 158.2 704.3 107.0 0.0923 1.67656 
380.0 491.5 8.456 9359.0 10420.0 265.6 120.0 165.9 615.8 90.7 0.0866 1.63654 
400.0 462.9 7.964 12700.0 13830.0 274.3 124.9 174.8 529.2 76.3 0.0814 1.59298 
420.0 430.3 7.404 16220.0 17430.0 283.1 129.9 186.0 444.5 63.4 0.0768 1.54439 

430 0 412.0 7.08Q 180500 l(3)O.O '-87. Ii 1::12.5 1 Q?. R 40.,.1. 57.::1 0.074R 1.:'\1752 
440.0 391.9 6.743 19960.0 21290.0 292.1 135.2 200.8 362.8 51.4 0.0732 1.48845 
450.0 369.7 6.361 21930.0 23340.0 296.7 137.8 209.9 324.3 45.8 0.0726 1.45679 
455.0 357.8 6.155 22940.0 24400.0 299.1 139.2 214.8 306.2 43.1 0.0728 1.43991 
460.0 345.2 5.939 23980.0 25490.0 301.4 140.5 219.7 289.3 40.5 0.0732 1.42237 
470.0 315 .6 5.431 26090.0 27730.0 306.3 14" .1 228.4 260.1 33.6 0.0738 1.36.573 
480.0 291.1 5.008 28250.0 30050.0 311.1 145.6 233.4 239.0 31.5 0.0733 1.34859 
485.0 277.6 4.775 29330.0 31220.0 313.5 146.7 234.0 231. 7 29.7 0.0727 1.33062 
490.0 264.5 4.551 30410.0 32380.0 315.9 147.7 233.4 226.3 28.1 0.0720 1.31346 
495.0 252.1 4.338 31470.0 33550.0 318.3 148.7 231.7 222.6 26.7 0.0714 1.29731 

500.0 240.5 4.138 32530.0 34700.0 320.6 149.6 229.3 220.3 25.6 0.0708 1. 28231 
505.0 229.8 3.953 33560.0 35840.0 322.9 150.4 226.3 219.2 24.6 0.0704 1.26852 
510.0 219.9 3.783 34580.0 36960.0 325.1 151.2 223.0 219.1 23.8 0.0701 1. 25593 
515.0 210.8 3.6:27 35590.0 38070.0 3:27.3 152.0 219.6 219 S 23 1 o 0699 1. ·)4.d4Q 
520.0 202.5 3.484 36580.0 39160.0 329.4 152.7 216.3 221.1 22.5 0.0698 1. 23410 
525.0 195.0 3.354 37550.0 40230.0 331.4 153.5 213.2 222.9 22.0 0.0697 1.22469 
530.0 188.1 3.236 38510.0 41290.0 333.4 154.2 210.3 225.0 21.6 0.0697 1.21615 
535.0 181.8 3.127 39460.0 42340.0 335.4 154.9 207.6 227.4 21.2 0.0698 1.20838 
340.0 176.0 3.028 40400.0 43370.0 337.3 133.6 2005.3 230.0 20.9 0.0699 1.20130 
545.0 170.7 2.937 41320.0 44390.0 339.2 156.4 203.2 232.7 20.7 0.0700 1.19483 

550.0 165.8 2.853 42250.0 45400.0 341.0 157.1 201.4 235.5 20.5 0.0701 1.18888 
555.0 161.3 2.775 43160.0 46400.0 342.9 157.9 199.8 238.4 20.3 0.0703 1.18341 
560.0 157.1 2.703 44070.0 47400.0 344.6 158.6 198.5 241.3 20.1 0.0706 1.17835 
565.0 153.2 2.636 ·44980.0 48390.0 346.4 159.4 197.4 244.1 20.0 0.0708 1.17366 
570.0 149.6 2.574 45880.0 49370.0 348.1 160.1 196.4 247.0 19.9 0.0711 1.16930 
580.0 143.0 2.461 47670.0 51330.0 351.5 161.7 195.0 252.7 19.7 0.0718 1.16143 
590.0 137.2 2.360 49460.0 53270.0 354.9 163.3 194.0 258.2 19.6 0.0725 1.15450 
600.0 132.0 2.271 51250.0 55210.0 358.1 164.9 193.5 263.5 19.6 0.0734 1.14834 

10.00 MPa isobar 

136.50a 738.4 12.70 -22560.0 -21770.0 134.1 83.38 110.3 1701.0 2380.0 0.209 2.04366 
160.0 716.9 ·12.33 -19880.0 -19070.0 152.3 87.45 116.5 1606.0 1160.0 0.184 2.00644 
200.0 680.6 11.71 ·15260.0 -14400.0 178.4 85.88 117.8 1451.0 532.0 0.155 1.94403 
250.0 634.5 10.92 -9233.0 -8317.0 205.5 91.94 126.7 1224.0 284.0 0.131 1.86617 
300.0 585.8 10.08 -2671.0 -1679.0 229.7 101.7 139.2 989.9 177.0 0.112 1. 78584 
350.0 531. 8 9.150 4551.0 5644.0 252.2 112.8 154.1 763.2 118.0 0.0961 1.69929 
360.0 520.0 8.947 6084.0 7201.0 256.6 115 .. 2 157.4 719.4 109.0 0.0932 1.68076 
380.0 495.0 8.517 9247.0 10420.0 265.3 119.9 164.6 633.6 92.9 0.0876 1.64195 
400.0 467.7 8.046 12550.0 13790.0 273.9 124.8 172.9 550.3 78.7 0.0825 1.60018 
420.0 437.1 7.321 16020.0 113:50.0 2152.6 129.7 182.6 469.9 66.0 0.0161 1.:5:5441 

440.0 402.2 6.919 19670.0 21110.0 291.4 134.7. 194.7 393.2 54.5 0.0745 1.50321 
450.0 382.6 6.583 21580.0 23100.0 295.8 137.3 201.6 357.3 49.2 0.0735 1.47507 
460.0 361.5 6.219 23540.0 25150.0 300.3 139.8 209.0 324.0 44.2 0.0734 1.44510 
47U.U 338.8 5.829 25560.0 27270.0 304.9 142.3 216.0 294.9 39.5 0.0742 1.41353 
480.0 315.2 5.423 27620.0 29460.0 309.5 144.8 221.4 271.3 35.4 0.0748 1. 38114 
490.0 291.6 5.016 29700.0 31690.0 314.1 147.0 224.1 254.1 31.9 0.0745 1.34924 
500.0 269.0 4.627 31770 .. 0 33940.0 318.6 149.1 223.9 243.1 29.0 0.0738 1.31929 
505.0 258.4 4.445 32800.0 35050.0 320.9 150.1 222.B 239.6 27.8 0.0733 1.30539 
510.0 248.3 4.272 33820.0 36160.0 323.1 151.0 221.3 237.2 26.7 0.0730 1.29233 
515.0 238.8 4.109 34830.0 37270.0 325.2 151.8 219.5 235.7 25.8 0.0727 1.28013 

520.0 230~0 3.957 35830.0 38360.0 327.3 152.7 217.4 235.1 25.0 0.0725 1.26880 
525.0 221.7 3.815 36820.0 394010.0 329.4 153.5 :H5.3 235.1 201.3 0.0724 1.25830 
530.0 214.1 3.683 37800.0 40510.0 331.4 154.3 213.1 235.7 23.8 0.0723 1.24862 
535.0 207.0 3.561 38760.0 41570.0 333.4 155.0 211.0 236.7 23.3 0.0724 1.23968 
540.0 200.4 3.448 39720.0 42620.0 335.4 155.8 209.0 238.2 22.8 0.0724 1.23144 
545.0 194.3 3.342 40670.0 43660.0 337.3 156.6 207.1 239.9 22.4 0.0726 1.22384 
.550.0 188.6 3.245 41610.0 44690.0 339.2 1:57.3 20:5.4 2.41. 6 22.1 0.0727 1. 21661 
555.0 183.3 3.154 42540.0 45720.0 341.0 158.1 203.8 244.0 21.8 0.0729 1.21031 
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Thermophysical properties of normal butane - Continued 

T De=ity Density E H S Cv Cp Sound Visco Therm. Diel. 

K kg/m3 molldm3 llmol J/mol J/(mol'K) Jl(mol'K) rnls !-,Pa-s W/(m'K) Const. 

560.0 178.4 3.070 43470.0 46730.0 342.8 158.9 202.4 246.2 21.6 0.0731 1.20429 
565.0 173.9 2.991 44400.0 47740.0 344.6 159.6 201.2 248.6 21.4 0.0734 1.19869 

570.0 169.6 2.918 45320.0 48740.0 346.4 160.4 200.1 251.0 21.2 0.0737 1.19348 
580.0 161. 8 2.784 47140.0 50730.0 349.9 162.0 198.4 256.0 20.9 0.0143 1. 18406 
590.0 155.0 2.667 48960.0 52110.0 353.2 163.5 191.2 261.0 20.7 0.0750 1.17579 
600.0 148.9 2.561 50780.0 54680.0 356.5 165.1 196.4 266.0 20.5 0.0758 1.16844 

12.00 MPa isobar 

136.90a 739.0 12.71 -22540.0 -21600.0 134.2 83.61 110.5 1709.0 2400.0 0.209 2.04459 
160.0 718.0 12.35 -19910.0 -18940.0 152.1 87.46 116.4 1615.0 1180.0 0.185 2.00810 
200.0 681.9 11.73 -15300.0 -14280.0 178.1 85.94 117.6 1461.0 542.0 0.156 1. 94612 
300.0 588.6 10.13 -2767.0 -1582.0 229.3 101.8 138.7 1008.0 182.0 0.113 1.79021 
350.0 536.3 9.227 4399.0 5700.0 251.7 112.9 152.9 789.7 122.0 0.0977 1.70634 
360.0 525.1 9.034 5916.0 7244.0 256.1 115.2 156.0 747.9 113.0 0.0948 1.68861 
380.0 501.5 8.628 9039.0 10430.0 264.7 119.8 162.6 666.6 96.9 0.0894 1.65185 
400.0 476.2 8.192 12290.0 13750.0 273.2 124.6 169.8 588.7 83.0 0.0846 1.61298 
420.0 4411.6 7.7111 1-"'1\70.0 17210.0 ?1I1 . 7 129.1 177.9 -"'14.5 70.7 0.01105 1. 57145 
440.0 418.3 7 .197 19210.0 20870.0 290.2 134.2 186.9 445.1 59.9 0.0711 1.52666 

450.0 402.0 6.916 21030.0 22770.0 294.4 136.6 191.8 412.7 54.9 0.0758 1.50287 
460.0 384.8 6.620 22900.0 24110.0 298.7 139.0 196.8 382.3 50.2 0.0749 1.47814 
470.0 366.B 6.:)10 24BOO.O 26700.0 303.0 141.3 201.7 354.6 45.9 0.0749 1.45257 
480.0 348.1 5.989 26740.0 28740.0 307.3 143.7 206.1 330.1 41.9 0.0756 1.42641 
500.0 310.1 5,336 30680.0 32930.0 315.8 148.1 212.0 293.4 35.2 0.0711 1.37424 
510.0 291.7 5.019 32670.0 35060.0 320.0 150.1 213.0 281.3 32.5 0.0772 1. 34947 
520.0 274.3 4.719 34640.0 37190.0 324.2 152.1 212.7 273.0 30.3 0.0771 1.32632 
530.0 258.1 4.441 36610.0 39310.0 328.2 153.9 211.6 267.9 28.5 0.0769 1.30512 
540'.0 243.4 4,188 38550,0 41420.0 332,2 155.7 210.0 265.2 27.0 0.0768 1.28600 
550.0 230.1 3.959 40480.0 43510.0 336.0 157.3 208.1 264.5 25.8 0.0770 1.26893 

560.0 218.2 3.753 423110.0 45580.0 339.7 159.0 206.2 265.3 24.9 0.0773 1.25376 
570.0 207.5 3.570 44270.0 47630.0 343.4 160.6 204.5 267.2 24.2 0.0778 1.24032 
580.0 197.9 3.405 46150.0 49670.0 346.9 162.2 203.0 269.9 23.6 0.0784 1.22840 
590.0 189.4 3.258 48010.0 51690.0 350.4 163.8 201.7 273.1 23.1 0.0791 1.21179 
600.0 181. 7 3.126 49870.0 53710.0 353.7 165.4 200.8 276.7 22.8 0.0798 1.20831 

14.00 MPa isobar 

137.20a 739.6 12.72 -22530.0 -21430.0 134.3 83.82 110.7 1718.0 2420.0 0.209 2.04550 
160.0 719.0 12.37 -19940.0 -18810.0 151.9 87.47 116.3 1624.0 1210.0 0.185 2.00973 
200.0 683.2 11.75 -15340.0 -14150.0 177.9 86.00 117.5 1471.0 551.0 0.156 1.94818 
300.0 591.2 10.17 -2860.0 -1483.0 229.0 101.9 138.2 1026.0 186.0 0.114 1.79441 
350.0 540.5 9.300 4258.0 5763.0 251.3 112.9 151.9 814.5 126.0 0.0992 1.71291 
360.0 529.7 9.114 5761.0 7297.0 255.6 115.2 154.8 774.4 117.0 0.0964 1.69586 
380.0 507.3 8.728 8850.0 10450.0 264.2 119.8 161.0 696.8 101.0 0.0912 1.66079 
400.0 483.5 8.319 12060.0 13740.0 272.6 124.4 167.5 623.0 87.0 0.0865 1.62418 
420.0 458.2 7.883 15380.0 17160.0 280.9 129.1 174.5 553.5 75,0 0.0825 1. 58573 
440.0 430.9 7.414 18830.0 20720.0 289.2 133.8 182.0 488.9 64.4 0.0793 1. 54516 

460.0 401.6 6.910 22420.0 24440.0 297.5 138.4 189.9 430.6 55.2 0.0770 1.50237 
480.0 370.4 6.373 26120.0 28320.0 305.7 143.0 197.4 380.5 47.1 0.0764 1.45772 
500.0 338.1 5.818 29920.0 32330.0 313.9 147.3 203.4 341.4 40.4 0.0781 1.41255 
520.0 306.5 5.273 33780.0 36430.0 322.0 151.4 206.5 314.8 35.2 0.0797 1.36926 
530.0 291.5 5.015 35710.0 38500,0 325.9 153.4 207.1 305.9 33.0 0.0801 1.34910 
540.0 277.3 4.771 37640.0 40570.0 329.8 155.2 207.1 299.5 31.3 0.0803 1,33024 
550.0 264.0 4.542 39560.0 42640.0 333.6 157.0 206.7 295.2 29.7 0.0805 1. 31278 
560.0 251.7 4.331 41470.0 44700.0 337.3 158.8 206.0 292.6 28.5 0.080.8 1.29676 
570.0 240.4 4.136 43380.0 46760.0 340.9 160.5 205.3 291.5 27.5 0,0812 1. 28214 
580.0 230.0 3.957 45270.0 48810.0 344.5 162.1 204.5 291.5 26.6 0.0817 1.26884 

590.0 220.5 3.794 47160.0 50850.0 348.0 163.8 203.8 292.5 25.9 0.0823 1.25676 
600.0 211.8 3,645 49040.0 52880.0 351.4 165.4 203.2 294.1 25.3 0.0830 1.24580 
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Thermophysica! properties of normal butane - Continued 

T Density Density E H S Cv Cp Sound Visco Therm. Die!. 

K kg/m3 mol/dm3 J/mo! J/mo! J/(mo!'K) J/(mo!'K) m/s Il Pa-S W/(m'K) Const. 

16.00 MFa isobar 

137.50a 740.2 12.73 -22520.0 -21270.0 134.3 84.03 111.0 1726.0 2440.0 0.209 2.04641 
160.0 720.0 12.39 -19970.0 -18680.0 151.7 87.47 116.3 1634.0 1230.0 0.186 2.01134 
200.0 684.4 11. 78 -15390.0 -14030.0 177.7 86.05 117.4 1481.0 560.0 0.157 1.95021 
300.0 593.7 10.21 -2949.0 -1382.0 228.7 102.0 137.8 1043.0 189.0 0.115 1.79845 
350.0 544.5 9.367 4124.0 5833.0 250.9 112.9 151.0 837.8 129.0 0.101 1. 71907 
400.0 490.1 8.432 11850.0 13740.0 272.0 124.3 165.7 654.2 90.7 0.0883 1.63418 
420.0 466.4 8.024 15130.0 17120.0 280.2 128.9 172.0 588.3 78.9 0.0844 1. 59810 
440.0 441.4 7.594 18520.0 20630.0 288.4 133,5 178.6 527.3 68.5 0.0614 1.56059 
460.0 415.0 7.139 22030.0 24270.0 296.5 138.1 185.4 472.2 59.5 0.0791 1. 52169 
480.0 387.3 6.663 25640.0 28040.0 304.5 142.5 191.9 424.2 51.6 0.0779 1.48167 

500.0 358.8 6.174 29340.0 31940.0 312.5 146.8 197.4 384.8 45.0 0.0786 1. 44135 
520.0 330.6 5.687 33110.0 35930.0 320.3 150.9 201.4 355.2 39.5 0.0807 1.40209 
540.0 303.7 5.224 36920.0 39980.0 327.9 154.8 203.5 335.3 35.3 0.0825 1.36546 
550.0 291.0 5.007 38820.0 42020.0 331.7 156.6 204.0 328.5 33.5 0.0831 1.34852 
560.0 279.1 4.801 40720.0 44060.0 335.3 158.5 204.2 323.4 32.1 0.0836 1. 33261 
570.0 2f>7.R 4.60& 4'630.0 46100.0 339.0 160.2 204.2 319.9 30.8 0.08-10 1. 31778 
580.0 257.3 4.427 44530.0 48140.0 342.5 162.0 204.1 317.6 29.7 0.0845 1.30401 
590.0 247.5 4.258 46420.0 50180.0 346.0 163.7 204.0 316.4 28.8 0.0851 1. 29128 
600.0 238.4 4.101 48320.0 52220.0 349.4 165.3 203.8 316.1 28.0 0.0858 1. 27952 

18.00 MFa isobar 

137.80a 740.8 12.74 -22510.0 -21100.0 134.4 84.22 111.2 1734.0 2450.0 0.209 2.04731 
150.0 729.9 12.56 -21150.0 -19710.0 144.0 87.76 115.7 1680.0 1(;40.0 0.196 2.02837 
:WO.O 685.7 11. 80 -15430.0 -13900.0 177 .5 86.10 117.3 1491.0 569.0 0.158 1.95220 
300.0 596.2 10.26 -3034.0 -1279.0 228.4 102.0 137.4 1060.0 193.0 0.116 1.80235 
350.0 548.2 9.431 3999.0 5907.0 250.5 112.9 150.3 859.8 133.0 0.102 1.72488 
400.0 496.0 8.534 11660.0 13770.0 271.5 124.3 164.2 683.0 94.3 0.0900 1.64325 
450.0 438.3 7.541 19960.0 22350.0 291.7 135.6 179.1 534.8 67.7 0.0820 1.55598 
460.0 426.0 7.330 21700.0 24150.0 295.6 137.8 182.2 509.2 63.4 0.0810 1.53785 
480.0 400.9 6.896 25250.0 27860.0 303.5 142.2 188.0 462.9 55.6 0.0796 1.50115 
500.0 375.1 6.454 28880.0 31670.0 311. 3 146.4 193.2 423.9 49.0 0.0795 1.46433 

520.0 3-19.5 6.013 32580.0 35580.0 319.0 1S0.S 197.4 393.0 43.~ 0.0812 1.42627 
540.0 324.7 5.586 36330.0 39550.0 326.5 154.4 200.2 370.2 39.0 0.0835 1.39400 
560.0 301.4 5.186 40110.0 43580.0 333.8 158.2 202.0 354.9 35.5 0.0854 1.36244 
570.0 290.6 4.999 42000.0 45600.0 337.4 160.0 202.5 349.5 34.0 0.0862 1.34787 
580.0 280.2 4.821 43890.0 47630.0 340.9 161.7 202.9 345.5 32.7 0.0868 1.33413 
.590.0 270.~ 4.6:53 4:fl90.U 4Y66U.0 344.4 163.5 203.3 342.5 31.6 0.0875 1.32125 
600.0 261.3 4.495 47690.0 51690.0 347.8 165.2 203.5 340.6, 30.7 0.0882 1.30919 

20.00 MFa isobar 

138.20a 741.4 12.75 -22500.0 -20930.0 134.5 84.40 111.3 1743.0 2470.0 0.209 2.04819 
200.0 686.9 11.82 -15470.0 -13770.0 177.3 86.14 117.2 1501.0 578.0 0.158 1. 95417 
300.0 598.5 10.30 -3117.0 -1175.0 228.1 102.1 137.0 1076.0 197.0 0.117 1. 80612 
350.0 551.7 9.491 3880.0 5987.0 250.1 113.0 149.6 880.8 136.0 0.103 1.73038 
400.0 501.5 8.628 11480.0 13800.0 271.0 124.2 163.0 709.7 97.6 0.0916 1.65156 
450.0 447.0 7.690 19700.0 22300.0 291.0 135.4 176.9 567.2 71.2 0.0837 1.56880 
460.0 435.5 7.493 21410.0 24080.0 294.9 137.6 179.7 542.6 66.9 0.0827 1.55182 
500.0 388.6 6.685 28490.0 31480.0 310.3 146.1 190.0 459.4 52.7 0.0808 1. 48345 
.520.0 36.5.0 6.279 32140.0 3':>32U.0 317.8 150.2 194.2 427.9 47.1 0.0818 1.44991 
540.0 341.9 5.883 35840.0 39240.0 325.2 154.1 197.5 403.5 42.4 0.0840 1.41773 

560.0 320.0 5.506 39590.0 43220.0 332.5 157.9 199.9 385.7 38.7 0.0864 1.38759 
580.0 299.6 5.155 43350.0 47230.0 339.5 161. 5 201.5 373.1; 3S 7 O.oggS 1.35999 
590.0 290.1 4.991 45250.0 49250.0 343.0 163.3 202.2 369.3 34.5 0.0893 1. 34722 
600.0 281.0 4.835 47140.0 51280.0 346.4 165.0 202.7 366.0 33.4 0.0901 1. 33515 
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ThermophysicaJ properties of normal butane Continued 

T Density Density E H S r .... Cp Snund Vi..:. Therm. Die!. 

K motldrn3 J/mol J/mol J1(mo1'K) J/(rnol'K) m/s W/(m'K) Const. 

25.00 MPa isobar 

139.00a 742.8 12.78 -22470.0 -20520.0 134.7 84.80 111.8 1764.0 2520.0 0.209 2.05034 
200.0 689.9 11.87 -15570.0 -13460.0 176.7 86.25 116.9 1525.0 601.0 0.160 1.95895 
300.0 604.1 10.39 -3312.0 -906.3 227.4 102.3 136.2 1113.0 207.0 0.120 1. 81503 
3!50.0 559.1 9.630 3606.0 6202.0 249.2- j J.3. J 1411. :z 92').1 144.0 0.106 1.74302 
400.0 513.4 8.832 11090.0 13920.0 269.8 124.2 160.6 769.6 105.0 0.0953 1.66985 
450.0 464.8 7.996 19140.0 22270.0 289.5 135.2 173.1 637.9 79.1 0.0877 1.59537 
500.0 414.5 7.131 27720.0 31220.0 308.3 145.7 184.8 536.3 60.6 0.0844 1.52082 
550.0 364.9 6.279 36730.0 40710.0 326.4 155.5 194.1 467.3 47.9 0.0862 1.44979 
560.0 355.5 6.115 38570.0 42660.0 329.9 157.4 195.6 457.3 46.0 0.0874 1.43648 
580.0 337.2 5.801 42290.0 46600.0 336.8 161 .1 198.2 441.0 42.5 0.0900 1.41105 

600.0 319.9 5.504 46040.0 50580.0 343.6 164.7 200.4 428.9 39.7 0.0928 1.38741 

30.00 MFa isobar 

139.80a 744.2 12.80 -22440.0 -20100.0 134.8 85.15 112.2 1787.0 2560.0 0.209 2.05243 
200.0 692.1 11.91- 1::5660.0 -13140.0 176.2 86.3:5 116. '/ 1:549.U 62:5.0 0.161 1.963:56 
300.0 609.3 1(J.48 -3492.0 -629.9 226.7 102.5 135.5 1149.0 216.0 (J.122 1.82331 
4(J0.0 523.5 9.007 10760.0 14090.0 268.9 124.3 159.0 822.1 113.0 0.0988 1.68551 
500.0 434.0 7.466 27120.0 31140.0 306.8 145.5 181.6 601.2 67.5 0.0877 1.54925 
550.0 389.8 6.707 35990.0 40460.0 324.6 155.3 191.0 531.5 54.4 0.0882 1.48503 
560.0 381.3 6.560 37810.0 42380.0 328.0 157.2 192.6 520.8 52.3 0.0889 1.47285 
580.0 364.7 6.274 41480.0 46260.0 334.8 160.9 195.6 502.4 48.6 0.0908 1.44936 
600.0 348.8 6.002 45200.0 50200.0 341.5 164.4 198.2 487.6 45.5 0.0934 1.42716 

35.00 MFa isobar 

140.60a 745.5 12.83 -22410.0 -19680.0 135.0 85.45 112.5 1809.0 2600.0 0.209 2.05444 
200.0 695.5 11.97 -15750.0 -12820.0 175.7 86.43 116.5 1573.0 648.0 0.162 1. 96800 
300.0 614.1 10.57 -3659.0 -346.9 226.0 102.7 135.0 1182.0 225.0 0.124 1. 83107 
400.0 532.4 9.160 10460.0 14280.0 268.0 124.4 157.7 869.1 119.0 0.102 1.69930 
500.0 449.6 7.736 26630.0 31160.0 305.5 145.4 179.4 657.7 73.6 0.0908 1.57236 
550.0 409.3 7.042 35400.0 40370.0 323.1 155.2 188.7 588.5 60.2 0.0907 1.51305 
560.0 401.5 6.908 37200.0 42260.0 326.5 157.0 190.4 577.4 58.1 0.0911 1.50175 
580.0 386.3 6.645 40840.0 46100.0 333.2 160.7 193.6 557.8 54.1 0.0924 1.47983 
600.0 371.5 6.392 44530.0 50000.0 339.8 164.3 196.5 541.5 50.8 0.0943 1.45891 

40.00 MFa isobar 

141.4(Ja 746.8 12.85 -22380.0 -19270.0 135.2 85.71 112.8 1832.0 2630.0 0.210 2.05639 
200.0 698.2 12.01 -15830.0 -12500.0 175.2 86.52 116.3 1597.0 672.0 0.163 1.97229 
300.0 618.7 10.64 -3816.0 -58.4 225.4 102.9 134.5 1213.0 233.0 0.126 1.83837 
400.0 540.4 9.297 10200.0 14500.0 267.2 124.5 156.7 911.9 126.0 0.105 1. 71167 
500.0 462.8 7.962 26220.0 31240.0 304.4 145.4 177.8 708.2 79.3 0.0937 1.59194 
550.0 425.4 7.319 34900.0 40370.0 321.8 155.1 187.0 639.7 65.5 0.0932 1. 53637 
600.0 390.1 6.712 43970.0 49930.0 338.4 164.2 195.1 590.9 55.7 0.0958 1.48528 

50.00 MFa isobar 

143.00a 749.3 12.89 -22310.0 -18430.0 135.6 86.13 113.3 1878.0 2700.0 0.210 2.06008 
200.0 703.3 12.10 -16000.0 -11860.0 174.3 86.67 116.0 1644.0 719.0 0.166 1.98045 
300.0 627.1 10.79 -4102.0 531.9 224.3 103.3 133.7 1271.0 251.0 0.130 1.85182 
400.0 554.2 9.536 9738.0 14980.0 265.7 124.8 155.2 988.0 138.0 0.112 I. 73325 
500.0 484.3 8.331 25540.0 31540.0 302.6 145.5 175.6 796.1 89.5 0.0996 1.62414 
550.0 451.0 7.759 34110.0 40550.0 319.7 155.1 184.7 729.1 75.1 0.0980 1.57397 
600.0 419.5 1.217 ~3070.0 50000.0 336.2 16'1.2 193.0 671L8 64.5 0.0996 1 51748 

J. Phys. Chern. Ref. Data, Vol. 16, No.4, 1987 



THERMOPHYSICAL PROPERTIES OF FLUIDS 793 

Thermophysical properties of normal butane Continued 

T Density Density E H S Cv Cp Sound Vise. Therm. Die!. 

K kg/m3 molldm3 llmol limo) J/(mo)'K) J/(mol'K) m/s I1Pa'S W/(m'K) Const. 

60.00 MPa isobar 

144.503 751.7 12.93 -22240.0 -17610.0 136.0 86.44 113.7 1924.0 2770.0 0.210 2.06353 
200.0 708.1 12.18 -16150.0 -11220.0 173.4 86.81 115.8 1691.0 767.0 0.168 1.98808 
300.0 634.8 10.92 -4358.0 1136.0 223.2 103.6 133.2 1325.0 267.0 0.134 1.86401 
400.0 566.1 9.740 9347.0 15510 .0 264.4 125.1 154.2 1055.0 149.0 0.118 1.75178 
500.0 501.5 8.629 24990.0 31940.0 301.0 145.7 174.1 871.5 98.7 0.106 1.65027 
550.0 471.1 8.105 33480.0 40880.0 318.0 155.3 183.2 806.1 83.6 0.103 1.60386 
600.0 442.3 7.609 42370.0 50250.0 334.4 164.4 191.6 755.3 72.4 0.103 1.56071 

70.00 MPa isobar 

146.00a 753.9 12.97 -22170.0 -16780.0 136.4 86.67 114.0 1970.0 2820.0 0.210 2.06675 
200.0 712.6 12.26 -16290.0 -10580.0 172.5 86.95 115.6 1736.0 816.0 0.170 1.99525 
250.0 676.4 11.64 -10650.0 -4635.0 199.0 93.94 122.9 1544.0 434.0 0.150 1.93337 
300.0 641.8 11.04 -4589.0 1750.0 222.2 104.0 132.7 1375.0 284.0 0.138 1.87518 
400.0 576.6 9.919 9007.0 16060.0 263.3 125.4 153.5 1115.0 159.0 0.124 1.76811 
500.0 516.1 8.879 24530.0 32410.0 299.7 145.9 173.1 938.0 107.0 0.113 1.67240 
~~o.o 437.3 6.392 329,o.0 41290.0 31(L6 1".;!I t6lL2 874.0 91.4 0.109 1.62862 
600.0 460.9 7.930 41790.0 50620.0 332.8 164.5 190.6 823.3 79.6 0.108 1.58822 

a A t melting line 
bAt liquid-vapor boundary 
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794 B. A. YOUNGLOVE AND J. F. ELY 

Appendix J: Coefficients for Equations for Computing Thermophysical Properties 

Methane Coefficients for MBWR Equation 

C( 1)= O.9898937956XIO-5 

G( 2)= O.2199608275XIO-l 
G( 3): -0.5322788000 
a( 4): O.2021657962XI02 
G( ;:;): -o.22343969Z6XI04 

G( 6).. O.1067940280XIO-4 

G( 7): O.1457922469XIO-3 
G( 8).. -0.9265816666 
o( 9}- O.2915364732XI03 

G(lO).. O.2313546209Xl0-6 

G(l1): O.1387214274XI0-3 

G(12)., O.4780467451XI0-2 

G(13): 0.1176103833XI0-4 

G(14).. -o.1982096730XlO-3 
GC1S).. -o.2512887756XIO-1 

G(16): 0.9748899826XIO-5 
n( 17').. -O.1202192t37XtO-6 

G(18).. 0.4128353939XIO-4 

G(19): -o.7215842918XI0-6 

G(20).. O.5081738255Xl03 

G(21).. -o.9198903192XI05 

G(22).. -o.2732264677Xl01 

G(23).. O.7499024351Xl05 

G(24)= O.1114060908XtO-2 

G(2S).. O.1083955159XI0 1 

0(26).. -o.4490960312Xl0-4 

G(27).. -0.1 380337847XI0 1 

G(28).. -o.2371902232XlO-7 
G(29). 0.3761652197XI0-4 
G(3O). -o.23751669S4Xl0-9 

G(31).= -o.123764079OXlO-7 

G(32): 0.6766926453XI0-6 

M.,u.ano eo.rficientlO fot Vapor Pr..,.ut .. 

Vp<l).,. 4.77939953 
>'p(2): 1.757393941 
Vp(3).,. -0.566507391 
V"(4)- Q.O 
l{(5).,. 1.326326855 
Vp(6).. 1.5 

Methane Coefficients for Saturated 
Liquid and Vapor Density 

AC I).. 0.443665861406 
AC 2).. 0.617291265585 
A( 3). -O.171409203886XI01 

AC 4).. 0.266489175667Xl01 

A( 5). -O.200679872265Xl0
' A( 6)- 0.505451397635 

A( 7).. -o.12:;:;9904871:;Xl01 

A( 8).. 0.137455296591XlO-2 

A( 9).,. -O.664353410971XlO-1 

AHo). 0.127713713607Xl0
' 

.1(11)- O.843864396359Xl0
' A(12).,. 0.310111528861Xl01 

A(13).,. -0.575363272738 
Eg = 0.52 

Coefficients for Methane 

Methane Coefficients for Ideal Gas Cp 

G,(1)= -1.8044750507XI06 

Gi(2)= 7.7426666393Xl04 

G,(3): -1.3241658754Xl03 

Gi(4): 1.5438149595XIO' 
nJ5},. -5.1479005257XIO-2 
Gi(6): 1.0809172196Xl0-4 

Gi(7).. -6.5501783437XI0-8 

Gi(8): -6.7490056171 
0,(9).. 3000. 

Methane Coefficients for Viscosity 

Fu(l).. 0.16969859271 
Fu(2).. -o.13337234608Xl0-1 

F,,(3).. 1.4 
F\I(4).. 168. 

EvO): -o.1620427429Xt02 
EJl}- O .... l705890l7Xt03 

Eve3}. O.1402596278XI02 

Ev(4).. -o.3916837745XI04 
E,"5).. -o.3477099090XI0-1 

EJ6)" 0.2136542674XI02 

E v(1)- O.1436802462XI0~ 

Methane Coefficients for Thermal Conductivity 

GI(1).. 1.346953698 
Gt(2).. -0.3254677753 

Et(fl- 0.23258oo819X10-2 

Et(2).,. -0.2477927999 
EtC3}. 0.3880593713XI02 
Et(4).. -O.1579519146Xl0-6 

EtC5}. 0.3717991328Xl0-2 

Et(6). -0.9616989434 
Et(7).. -O.3017352774XIO-l 
Et(8)= 0.42981~3386 

Methane Coefficients for Melting Pressure 

As -190.926942 
B= 0.045655976 
C= 1.85 

Methane Coefficients for Dielectric Constant 

A= O.65701018XlO-2 
B= 0.63835013Xl0-5 

C- -o.18718728XlO-6 
D= -o.53134820XI0-4 

E= -O.94711735XIO-6 
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Ethane Coefficients for MBWR Equation 

a( I}: -O.3204748852Xl0-J 

a( 2}: O.6529792241XlO-l 
a( 3}: -O.1669704591XI0 1 

(I( 4).. 0.1147983381Xl0J 

G( 5}: -O.1854721998XI05 
a( 6}: O.4994149431X10-4 

G( 7}: -O.485887129IX10-1 

O( 8): O.1225345776X102 

G( 9}: O.8622615988X104 

a(1O).. -O.1081290283X10-5 

G(ll).. 0.6279096996X10-2 

G(12).. -O.1716912675XI01 

a(13).. -O.1640779401XlO-4 
G(t4}: -O.4356516111XI0-2 

G(15).. -O.1966649699XtO' 
a(16}: O.4026724698XIO-3 
G(17}: -O.6498241861XI0-5 

c(t8)= 0.5111594139XIO-2 
c(19}: -O.1113010349XlO-J 
G(20).. -O.7157747547XI03 

G(21).. -O.1848571024XI07 
C(22).. -O.2137365569Xl03 

G(23).. 0.6275079986XI07 
G(24).. -0.9974911056 
Uel:>}: U.1l291l5014XlQ::I 
a(26).. -O.1026469558XtO-' 
a(27}: -O.5660525915Xt03 

a(28).. -O.4209846430XtO-4 

0(29)= O.2374523553X10-1 

G(30).. -O.1289637823X10-S 

G(31).. -O.5423801068XlO-4 
G(32).. 0.2239717230XIO-2 

Ethane Coefficients for Vapor Pressure 

8.900377023 
11.559508931 
-4.009244950 
-1.175263997 
7.918066027 
1.6 

Ethane COefficients for Saturated 
Liquid and Vapor Density 

A( 1).. 0.355707408198 
A( 2).. 0.109983965987 
A( 3). 0.137141863662 
A( 4).. -0.980122523507 
A( 5).. 0.133848943606XlO 1 

A( 6).. -0.807601731280 
A( 7}: -o.188452743198Xl01 

A( 8).. O.448663193008Xl0-2 

A( 9).. -0.124890376919 
A(10).. 0.179738077093Xl01 

A(II).. -O.137530492258Xl02 

A(12). 0.694137704575XIOI 
A(13). -O.193296831271XI01 

Eg - 0.35 

Coefficients for Ethane 

Ethane Coefficients for Ideal Gas cp 

a/I}: -6.9341406909X105 

Gi(2)= 3.1534834135Xl04 

ai(3)= -6.1033752870Xl02 

G;(4)= 9.9507922459 
Gi(S}: -2.8657877948XlO-2 
GM)= 9.0922897821XI0-5 

Gi(7}: -5.275010991SXlo-B 
Gi(8}: -1.42435934I1XIO' 
ai(9)= 3000. 

Ethane Coefficients for Visrosity 

Ti'J 1),. O.2102436247X10 1 

Fv(2).. -O.1065920192Xl0 1 

Fv(3).. 1.4 
F,/.4}: 305.33 

E,/.I).. -O.1903481042X102 

E,/.2}: 0.1799260494Xl04 

Ev(3).. 0.1561316986XI02 

E,/.4).. -O.1497221136Xl05 

E,,(5).. 0.1130374601 
Ev(6)= -O.2186440756XI02 
Ev(7).. 0.823S954037XI04 

Ethane Coefficients for Thermal Conductivity 

at(l).. 0.1545691277XlOl 
at<2).. -0.5086287855 

EI(I).. 0.2863803648Xl0-2 

EP.).. -0.4:598580030 
EM)'" 0.77727SOO57XI02 
E1-4).. 0.1384605940Xlo-5 

EI(5).. 0.1874040714XIo-l 
EM).. -O.3009947821XIOI 
E t(7).. -O.4225741011Xl0-1 

Et(8).. 0.1028764297Xl01 

Ethane Coefficients for Melting Pressure 

A= -255.965 
B~ 0.01400342 
c= 2.179 

Ethane COefficients for Dielectric Constant 

.1- O.111421XIO- 1 

J3: 0.206622XIO-4 
C= -O.135982Xl0-5 

D= O.630432XIO-4 

E- -O.145683XIO-6 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 



796 B. A. YOUNGLOVE AND J. F. ELY 

Propane Coefficients for MBWR Equation 

G( 1)= -o.2804337729XI0-3 

G( 2)= 0.1180666107 
G( 3)= -0.3756325860Xl0' 
G( 4)= 0.5624374521XI03 

G( 5)= -o.93547S960SXI05 

G( 6)= -o.4SS740SS05Xl0-4 

G( 7)= 0.1530044332 
G( 8)= -o.1078107476Xl03 

O( 9)= 0.2218072099XI05 
G(lO)= 0.6629473971Xl0-5 

GW)= -o.6199354447X10-2 
c(12)= 0.67S4207966XI0' 
G(13)= 0.6472837S70XlO-3 

G(14)= -o.6804325262XIO-1 

G(15)= -o.9726162355XIO' 
0(16)= 0.50979S6459XI0-2 

G(17)= -o.1004655900XIO-J 
G(18)= 0.4363693352XtO-1 

G(19)= -o.1249351947X10-2 
G(20).. 0.2644755879Xl05 

G(2t)= -o.7944237270Xl07 

G(22)= -o.7299920845Xl03 

G(23).. 0.538t095003Xl08 

G(24)= 0.3450217377Xl01 

(1(.1.;')- U.':J1J36666689XI0" 
G(26)= -0.2166699036 
G(27)= -o.1612103424X105 

G(28)= -o.3633126990XI0-3 
0(29)- O.110a01234JXJQ' 

G(30).. -o.1330932838XlO-4 

G(3i)= -0.3157701101 X10-2 
G(32)= 0.1423083811 

Propane Coefficients for Vapor Pressure 

v1,(1)= 15.410153272 
Vp(2)= 11.870733615 
Vp(3r- -0.87495835,5 
Vp(4)= -2.448971934 
V,.<5)= 11.400962259 
Vp(6)= 1.2 

Propane Coefficients for Saturated 
liqUid and Vapor Density 

A( 1)= 0.277609660772 
A( 2).. 0.996316211526Xl0-1 

A( 3).. -O.935to3011479Xl0-1 

A( 4).. -0.393181193381 
A( 5)= 0.780393332334 
A( 6)= -0.594672655236 
A( 7)= -O.170353717858XI02 

A( 8)= 0.850718580945Xl0-1 

A( 9)= -o.169899508271XI01 

A(tO).. 0.184206R:l:lR99X102 

AC1t)= -o.815334435591XI02 
A(12)= O.330612340278XI02 

.1(13)= -0.737636S11031XIO' 
EQ = 0.39 
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Coefficients for Propane 

Propane Coefficients for Ideal Gas 0T' 

Gi(J)= 3.1252450099Xl06 

Gi(2)= -1.1415253638Xl05 

G;(3)= 1.49716S0720Xl03 

Gi(4)= -5.4041204338 
Gi(S).. 3.92154S2897XIO-2 
Gi(6).. .2.1738913926XtO-5 

Gi(7).. 4.8274541303Xl0-9 

Gi(8)= 3.1907016349 
Gi(':Jr- 1500. 

Propane Coefficients for Viscosity 

FJ'">= 00 
Fv(2)= 0.0 
Fv(3)= 1.12 
Fv(4)= 359. 

Ev(l)= -14.113294896 
Ev(2).. 968.22940153 
E,j,3).. 13.686545032 
Ev(4)= -12511.628378 
£,,(5)= 0.0168910864 
£v(6)= 43.527109444 
Ev(7)= 7659.4543472 

Propane Coefficients for Thermal Conductivity 

GtW = 0.1422605XI0 1 

Gtm .. -0.179749 

EtCl).. O.3113890422XtO-2 

1';t(2)= -Q.2257559730 
E/(3)..0.567 4370999Xl 02 

El4).. -o.7840963643XI0-4 

E/(5)= O.2291785465XIO-1 

£t(6)= -o.2S27939890X10l 
E/(7)- -o.6265334654Xl0-1 

Et(8).. 0.2518064809XI0' 

Propane Coerficients for Melting Pressure 

A= -718. 
B- 2.38565 
G= 1.283 

Propane Coefficients for Dielectric Constant 

A- 0.15562631XI0-1 

B- 0.77162820XIO-4 

G= -O.60399084XI0-5 

0=0.51074051 XI 0-3 

E- -O.45141181XI0-6 
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Isobutane Coefficients for MBWR Equation 

C( 1)= 0.1307325972XlO-2 
C( 2}- 0.3927802742XI0-1 

G( 3)= -O.3185427394XI0
' 

G{ 4}- 0.7608825192XI03 

C( 5)= -O.1753919859X106 

C( 6}- -O.2090019755XI0-J 

C( 7}- 0.8959557971 
C( 8)= -O.6816710130Xl03 

C( 9}- -O.1111271045Xl06 

C(10)= 0.3248737572Xl0-4 

C(Jl)= -0.1046526456 
C(12)= 0.6536598969X102 
G(13)= 0.3726503734XI0-2 

G(14)= 0.8553649395 
C(J5)= 0.2109987236Xl03 

C(16}- -0.1401267363 
C(17)= 0.5213089327XIO-2 
G(18)= -O.1925026382X10' 
C(19)= 0.7640067895XIO-l 
C(20)= O.3425854273XI06 
<;(:;11)= -Q.J37J47:!924XWs 

C(22).. O.1180683444XI05 
G(23}- O.1529683738XI09 
G(24).. O.3323837416XI03 

0(25)... O.6423169487Xl0~ 

C(26}- O.3891706042XIO 1 

C(27}: -O.1494755736XI06 

G(28).;. -O.1720240173XIO-2 
G(29). O.2894195375X102 

C(30}: O.2005086329XI0-J 
G(31).. -O.4448393005Xl0-1 

C(32).. 0.8028488415XIO' 

Isobutane Coefficients for Vapor Pressure 

VpW,:" 12.64889651 
Vp(2).. 10.74641516 
V,i3).. -2.191129109 
V/4).. -2.155822575 
Vp(5).. 8.832766439 
Vp(6)= 1.4 

bobutane Coefficients Cor &tur"ted 
Liquid and Vapor Density 

.4.( 1).. 0.343251228673 
A( 2).. O.4828S7776261XIO-l 
.4.( 3)= 0.548432461053 
.4.( 4).. -O.188426399834XIO 1 

.4.( 5).. 0.202812406578XIOI 
A( 6).. -0.973482370332 
A( 7).. -O.9S8720583960XIO' 
A( 8)- O.39129558707SX10-1 

A( 9)- -0.848276379865 
A(10).. 0.988301812135XI0

' AU1}- -O.49302S047411XI0z 
A(12).. O.20977307430SXI02 
A(13).. -O.492188663343XIOI 
Eg= 0.25 

Coefficien ts for lsobu tane 

Isobutane Coefficients for Ideal Gas Cp 

Ci(l).. 1.7027919006Xl07 

Ci(2)= -4.7269724737Xl05 

Gi(3)= 4.7301406581Xl03 

Ci(4)= -1.7231723278XI0 1 

G;(5)= 5.8491344291XI0-2 

G/6)= 8.9440351886XIO-S 
G~(7)= -1.8274S99197XI0-S 
C~(8).. -1.9283021962XIO' 
Gi(9)... 3000. 

Isobutane Coefficient for Viscosity 

Fv(1).. 1.6878386520 
Fv(2). 0.0 
Fv(3).. 1.4 
FJ4}: 407.85 

Ev(l)= -O.2055498053XI02 
Ev(2}- O.13S7076181XI04 
EjJC3}- 0;1893774336XI02 
Ev(4).. -O,1822277344XI05 

Ev(S}: -O,4599387773XlO-2 
E v(6).. O.630S24706SX10~ 
Ev(7).. O.1282253921XI05 

Isobutane Coefficients for .Thermal Conductivity 

Ctll ). 0.1449797353XI0 I 
Ct(2).. .:0.1685643887 

Et(1).. O.4307008989XI0-2 

E,(2).. -O.tS090t0974XtO' 
. Et(3).. .0.4693712392XI0J 
Et(4).. -O.3554280979XlO-J 
Et(S).. 0.1841552874 
EM';;" -O.3892338766Xl()2 
Et(7).. -O.93546249t 7Xl0-1 

Et(8).. o.7114330590XI0
' 

Isobutane Coefficients for Melting Pressure 

A- -43. 
.B- 0.137382XIO-10 
C- 6.08 

loobutllnc Coefficients. for Dic1c<;tri" ·Co",""nt 

.4.- O.19867026Xl0-1 

B- 0.17600053XI0-3 

C- -O.15267372XI0-4 
D- 0.99472904XIO-J 
~ -O.5637S024Xl0-6 

J. Phys. Chem. Ref. Data, Vol. 16, No.·4, 1987 



fliI; U. A. YOUNGLOVE AND J. F. ELY 

Coefficients for Normal Butane 

Normal Butane Coefficients for MBWR Equation 

G( I}: O.153740104603XIO-2 

G( 2).. -O.16098oo34611XlO-l 
G( 3).. -0.979782459010 
G( 4}: O.499660674504XI02 

G(5}: -O.102115607687Xt06 

G( 6}: O.236032147756XI0-~ 
G( 7).. -0.137475757093 
G( 8}: -O.907038733865XI02 
G( 9}: O.385421748213XI05 

G(IO}: -O.3494537107ooXlO-5 
G(1I),. 0.157361122714XlO-l 
G(U}: O.102301474068Xl02 
G(3).: O.182335737331XlO-z 
G(14),. -0.404114307787 
G(15).. 0.187979855783 
G( 16).. O.362088795040XlO-l 
l';(17)= -().738762241S266XlO-~ 

G(18).. -0.218618590563 
G(19}: 0.11 8802729027XI0-1 

G(20}: 0.706854198713XIOS 
0(21).. -0.Z19469885796Xl0B 

G(22}: -O.IS2454361268XI04 

G(23).. O.206790377277X109 
G(24)= O.1117S7SS014SXI02 

n(,..,).. O.5'i871992'i986~1 0 4 

G(26),. -O.159579054026XIO 1 

G(27).. -O.148034214622XI06 
G(28),. -O.24S206328201Xl0-1 

G(29).. 0.2183052S9309Xl02 

G(30).. -O.923990627338XI0-5 

G(31).. -0.205267776639 
G(32)... O.387639044820XI01 

Normal Butane Coefficients for Vapor Pressure 

Vp(t).. -7.645674906 
Vp(2)= 24.578459427 
Vp(3}: -1.096617182 
~ (4).. -0.289083373 
\{(S).. 25.161929277 
Vp(6)- 1.03 

Normal Butane. Coefficients for Saturated 
Liquid and Vapor Density 

A( 1)- 0.404162149907 
A( 2}: 0.960764086732XIO-l 
A( 3)- 0.340471522665 
A( 4),. -O.172959247223Xl01 

A( 5)- O.221450959133XIOl 
A( 6}: -O.119565463680XIOI 
A( 7)- -O.500738753322Xl0 1 

A( 8)- O.959327839487XIO-2 
A( 9).. -0.299522444054 
A(10).. 0.445748956849XI01 

A(ll).. -O.304185455099XI02 

A(12).. 0.142477112265X102 

A(13).. -O.360862729356XI0 1 

Eg - 0.32 

Normal Butane Coefficients for Ideal Gas Cp 

GiCl)" 3.8802310194XIOs 
Gi(2}: ·1.5444296890Xl05 

Gi(3).. 2.8455082239XI03 
O,{4).. -1.3491511376XI01 

Gi(5): 6.6142595353XI0-z 
0;(6).. -2.4307965028XI0-5 

G,(7).. 1.5044248429Xl0-10 

Oi(8).. -8.3933423467 
G/9)" 3000. 

Normal Butane Coefficients for Viscosity 

Fv(l).. O.1630521851X101 

Fu(Z)= 0.0 
Fv(3)= 1.4 
F,,(4l= 425.16 

Ev(l).. -O.2724386845XI02 
E,/2)... O.8012766611XI0.) 
Ev(3).. 0.2503978646X102 
Ev(4l= -O.1309704275X105 

Ev(5)... -O.8313305258Xl0-1 

EJ6').. 0.6636975017)(102 

Ev(7).. 0.9849317662XI04 

Normal Butane Coefficients for Thermal Conductivity 

Ge(t)= 1..53099233.5 
Gt(2).. -0.2114511021 

Et(l).. O.402417oo74X10-2 

Et(2}: O.1561435847XIOl 
Etl3>- -O.6004381127XlO;) 
Et(4).. -O.7547260841Xl0-J 
Et(5)= -O.2069676662Xl0-1 

Et(6)- 0.9382534978Xl02 

Et(7}: -0.1711371457 
Et(8}: 0.3647724935Xl02 

Normal Butane Coefficients for Melting Pressure 

A= -363.4 
B= 0.00713417 
C- 2.21 

Normal Butane Coefficients for Dielectric Constant 

A- O.20697631XIO- 1 

B= O.67345731XIO-4 
C= -O.66111785XIO-5 
D= -O.11151933XIO-J 
E= -O.12029820XIO-5 

J. Phys. Chern. Ref. Data, Vol. 16, No.4, 1987 


